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Our continuing growth is creating new positions 
for qualified programmers ... a growth accel- 
erated by recognition of individual achievement 
... a growth YOU can share. Persons who have 
written and debugged a variety of scientific 
and/or commercial programs on a large-scale 
binary computer are needed. 

PHILCO offers a carefully expanding organi- 
zation, educational program leading to ad- 
vanced degrees, excellent facilities, equipment 
and atmosphere conducive to high levels* 'of? 
achievement. 



New employees will receive a minimum of 
two months advanced training in the PHILCO 
2000 system. Upon completion of the training 
program they should be available for assign- 
ment to a major metropolitan area. A relocation 
allowance is provided by the company. 

If you are a mathematician, physicist or elec- 
tronic engineer we invite you to investigate the 
opportunities as a Customer Service Repre- 
sentative. Inquiries are also invited from experi- 
enced- Computer Sales Representatives, Sys- 
tems Analysts and Field Engineers. 



APPLY 

Mr. John Felos 

Professional Employment Mgr. 

PHILCO COMPUTER DIV. 

Willow Grove, Pa. 



PHILCQ 
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CHARACTERISTICS 

General— General purpose, stored program 

• Medium to high speed • Binary, synchro- 
nous, serial by character, parallel by 
bit • Alphanumeric six-bit characters, 
FIELD ATA Code. 

Operation Time per Word (including two 
access times) — Addition, 22 to 26 usees • 
Multiplication and division, 238 to 242 
usees • Transfer of control, 16 usees • Mem- 
ory cycle, 12 usees 

Internal— Word length, 38 binary digits, 
including sign and parity • Arithmetic, 
signed magnitude, fixed point • FIELD AT A 
Instruction Code, 40 orders • Index regis- 
ters, four (expandable to seven) • Memory 
capacity, 4096 words (expandable to 
28,672 words) 

Input-Output— Control panel • keyboard 
and paper tape equipment • magnetic tape 

• line printer • punched card equipment • 
up to 54 I/O devices with up to seven oper- 
ating simultaneously • real-time I/O— 
up to seven real-time input sources and 
seven real-time output sinks operating 
simultaneously with I/O equipments • 
FIELDATA language code and interface 

Physical— Central Processor Weight, 609 
lbs. • Volume, 17.8 cu. ft. • Environmental 
conditions, —35° C to +55° C, to 97% 
relative humidity 



Power Requirements- 

or 400 cycles) 



-2.5 kilowatts (60 



A tactical computer for the 
Army's FIELDATA family of 
data processing devices 



Basicpac is a rugged, mobile, solid state data processing system being 
developed by Philco in conjunction with the U.S. Army Signal Corps, 
for use in forward area tactical situations. Basicpac will be a very im- 
portant part of an integrated automatic data processing system for the 
entire field army ... for such uses as logistics, administration, intelli- 
gence, command support and fire support. 

Basicpac can be transported and operated in an S-109 shelter 
mounted on a 23^-ton truck or operated from a fixed installation. This 
unique system is designed to meet all military specifications for shelter 
mounted, air and truck transportable equipment and will be highly 
reliable, easily operated and maintained under extreme field condi- 
tions. Incorporated throughout the design are the latest technological 
advances in solid state circuitry and semiconductor components. This 
assures a compact, flexible and highly mobile data processing system 
completely adaptable to all the environmental and climatic extremes 
experienced by the military. 

Basicpac will be delivered in December to the U.S. Army Signal 
Research and Development Laboratory for final acceptance testing. 

A more informative brochure, plus technical assistance in adapting 
Basicpac to your requirement, are available. Write today. 

PHILCO CORPORATION • GOVERNMENT AND INDUSTRIAL GROUP 
COMPUTER DIVISION, 3900 WELSH ROAD, WILLOW GROVE, PA. 

PH I LCQ 
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J\ v^ x\. announces . . . 

A New Direction in Lease Plans 
for Electronic Data Processing Equipment 



RCA now offers a choice of four new lease plans 
that permit you to rent RCA Electronic Data 
Processing Equipment, and all the guidance and 
service that goes with it, on a basis geared to your 
own particular usage requirements. This major 
departure from customary leasing practice is an- 
other RCA innovation ... an indication of RCA's 
responsiveness to the customer's needs. 

DETERMINE YOUR REQUIREMENTS. ..CHOOSE YOUR CONTRACT! 

IF YOU REQUIRE ONLY EIGHT HOURS A DAY OF COM- 
PUTING TIME, RCA offers you a contract at a 
rental which fits your situation precisely . . . and 
you may designate the shift you wish to operate. 

FOR MAXIMUM ADAPTABILITY TO WORK SCHEDULES, 

the Random Use Contract allows you to schedule 
EDP operations at periods most convenient to you. 
A total of 200 hours of basic use-time per month 
is included in the charges. 

FOR EXTENDED USE, where you require up to three 
full shifts, a basic monthly charge is made. The 
period covered in the contract is 24 hours a day for 
a 5 day week and the operating period can be 
enlarged to provide you with up to 16 additional 
hours per day for the 2 remaining days. 



WHEN YOUR COMPUTER REQUIREMENTS GROW TO 
THE LEVEL OF THREE-SHIFT DAILY AND WEEKEND USE, 

RCA's Unlimited Availability Contract may be 
utilized to provide all this service for a basic monthly 
charge. Use the equipment as much as you want ! 

RCA RELIABILITY... PROTECTS EQUIPMENT PERFORMANCE 

Because of the high degree of reliability built into 
each RCA EDP System, all of the above lease 
agreements include primary shift maintenance of 
the equipment. Since RCA's Electronic Data Proc- 
essing Systems have this unique built-in reli- 
ability, maintenance and service are kept to a mini- 
mum, you receive the advantage of a more 
attractive rate. Maintenance service beyond the 
primary shift is available at a flat rate per man- 
hour, as needed. 

Take advantage of RCA's new contract arrange- 
ments to keep your paperwork at a minimum, your 
EDP quality at a maximum ! For full details and 
rates, write Electronic Data Processing Division, 
Radio Corporation of America, Camden 2, N.J. 



The Most Trusted Name 
in Electronics 

RADIO CORPORATION OF AMERICA 




1901 
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Remote Electronic Data Processing— Past, Present, 

and Future— Some Remarks 



M. M. Astrahan 

Advance Systems Development Division 

International Business Machines Corp. 

San Jose, Calif. 



Punched Paper Tape Data 

The history of remote electronic data processing 
systems (or TELE-PROCESSING® systems, as IBM 
calls its own contributions to this field) can be said 
to begin with the transmission of machine data 
punched in paper tape over teletype lines. Paper 
tape had been used previously for message communi- 
cations, but it was not until about 1950 that it began 
to be used for entry into remote data processing sys- 
tems. Machines made possible the interconversion of 
punched-card and paper-tape information, thus per- 
mitting the use of tape in standard punched card 
accounting systems and computers with punched card 
input. Such systems are still in use. 

Computers with paper tape input can, of course, 
accept the tape directly. Paper tape is often produced 
as a byproduct of typing or accounting machine op- 
erations and this information may be transmitted to a 
remote location for further processing. The products 
of such processing are generally summary reports, but 
copies of working documents such as invoices or pay 
checks can be, and sometimes are, produced remotely. 

Verification 

Because people and transmission lines both intro- 
duce errors occasionally, data must be verified and 
edited upon receipt at the central processor. One of 
the initial problems of remote EDP was that errors 
made in transmission were difficult to detect and cor- 
rect at the receiver. Therefore special precautions 
had to be evolved. Necessary accuracy is attained by 
techniques or combinations of techniques such as 
control totals for batches of information, and the 
numbering of messages. The transmission of ordinary 
five-channel paper tape is inherently uncheckable on 
a character-by-character basis, since all code combina- 
tions are normally used. But it is possible to generate 
and transmit check digits for batches of data. These 
check digits can then be verified by suitable equip- 
ment at the receiving end. 

Punched Card Data 

Direct transmission of punched card information 
over leased telephone channels became possible with 
the advent of the IBM Card Transceiver in 1954. 
Each character transmitted (at the rate of 1 1 standard 
IBM cards per minute) was checked by means of a 
four-out-of-eight code, and a retransmission was re- 
quested when an error occurred. This IBM-card in- 



formation from remote terminals could be entered 
automatically and reliably into large-scale electronic 
processors. Today Card Transceivers are widely used, 
particularly in the central processing of orders for 
goods from remote locations. 

More recent arrivals on the remote data processing 
scene include the latest version of IBM's Card Trans- 
ceiver, which is enabled by American Telephone and 
Telegraph's Dataphone service to make use of the 
common toll network. Dataphones — serving to couple 
digital transmitting and receiving devices by means 
of the telephone network — cover the range of rates 
from manual keying up to the full capacity of a 
standard voice channel, about 250 8-bit characters 
per second for leased channels. Systems are likewise 
available for transmission from magnetic tape to 
magnetic tape or for the transmission of data directly 
from one computer memory to another. A manually 
operated terminal for transmission of punched cards 
and keyed numbers over the telephone network is also 
available, as is a range of modulation-demodulation 
equipment for use on private telephone or microwave 
channels. 

Immediate Service Data Transmission 

In contrast to paper-tape and card transmission 
systems, which normally handle batches of data, 
immediate-service systems process individual transac- 
tions. In such systems, an inquiry from a remote 
source enters the processor directly and the output 
response, if any, is transmitted directly back to the 
point of inquiry. The earliest example of such a 
system is perhaps American Airlines' Reservisor, in- 
stalled by the Teleregister Corporation in 1953. Res- 
ervisor kept an inventory of seats available on all 
American Airlines flights and could process directly 
"inquiry," "buy," and "sell" messages transmitted 
from agents' terminals over teletype channels. Very 
high reliability was achieved by means of conservative 
design and complete duplication of central equip- 
ment. Descendants of the original Reservisor system, 
and similar systems, are still in operation today. In 
all reservation systems the operator sets up variable 
data, such as dates and number in party, on a key- 
board. By means of a code plate or slide projection 
system, schedules may be selected and displayed. When 
the customer has chosen a flight, the terminal oper- 
ator keys in the appropriate information for trans- 
mission to the central processor. 
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General Electric Computer Department 

Embarks on Vigorous New Program 

in Industrial and Commercial Computers 



It is estimated that the next 2 years will see a 33 % increase in non-military 
use of computer equipment. We are meeting these projected needs with a 
vigorous program of design, applications and sales. The first steps are 

1) G.E.'s new 225 computer system for large and small scale application; 

2) a significant expansion of our sales structure right now. 

We are now conducting a successful operation, and anticipate tremendous 
growth and capture of an even larger share of the market. Since we have 
set out to establish leadership and accelerate growth, the men we add to 
our staff must be of the highest competence. For these men, the market 
situation in which we are operating means that there will be plenty of 
technical challenge and, right with it, room for rapid personal advancement 
as we expand. 



A substantial range of opportunities is now available in Phoenix, Arizona and Palo Alto, California. 



Phoenix 

Computer Systems Design 
Engineers 

EEs and MEs — plus experience in 
computer or electronic systems de- 
sign. Advanced systems engineering 
on large and small commercial sys- 
tems as well as industrial and proc- 
ess control systems : 
Logic and Circuit Design 
Advanced Systems Evaluation 

and Analysis 
Peripheral Equipment Design 
Component Engineering 

Palo Alto 

Applied Research 

... at the Computer Laboratory 

on projects centering on : 

Thin Magnetic Film 

Parametric Devices 

Pattern and Character Recognition 

Advanced Logic and Circuit Design 

Magnetics and Optics 



Phoenix 

Computer Applications 

Degree required plus 2-3 years com- 
puter programming experience. 
Equally important as the engineer- 
ing effort, the application programs 
offer a wide scope of opportunity to 
Programmers and Operations Re- 
search personnel. Openings available 
in the following areas : 
Programming Research 
Applied Industrial Programming 
Business Applications 
Computer Techniques 

and Simulation 
Scientific Programming 
Operations Research 

on Multicomputer Systems 



Training in Phoenix; Assign- 
ments throughout the U. S. 

Applications Consultants 

A US in Business Administration, 
Math and/or Engineering is re- 
quired, plus 2-3 years experience in 
computer programming and systems 
analysis. Customer consultation on 
systems analysis and implementa- 
tion — pre and post order, program- 
ming training, new applications of 
integrated business data processing 
systems. 



Phoenix 

Additional Openings In: 

Computer Sales 
Product Planning 
Product Service 
Engineering Drafting 
Quality Control 



If your experience and interests match any of the 

above openings, please write in confidence to 

Mr. J. E. Torrey, Room 21-MA. 

COMPUTER DEPARTMENT 



GENERAL 




ELECTRIC 



P. O. Drawer 270 Phoenix, Arizona 
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Remote Real-Time Control 

More complex than batch-processing or immediate- 
service systems are real-time-control systems. In the 
latter systems, information from remote sources is 
periodically or even continuously fed to the the cen- 
tral processor, which in turn transmits responses that 
may call for further information or give directions to 
equipment at the source or in still other locations. 

The first, and still the largest, real-time-control 
digital remote data processing system is the SAGE 
Air Defense System, in which radar data from a num- 
ber of outposts is automatically encoded, and trans- 
mitted over special telephone channels to the com- 
puter center. At this center the data is automatically 
entered into a processor along with additional back- 
ground information, such as weather and flight plans. 
Relative to certain industrial process control systems, 
SAGE might be termed semi-automatic; the air situa- 
tion is filtered and displayed to human controllers 
who must finally identify unknown aircraft and de- 
termine the appropriate measures to be taken. Once 
dispatched, however, certain weapons, such as the 
BOMARC missile, do receive automatic guidance 
control from the system. 

Today, military communication-based EDP sys- 
tems serve tactical (SAGE and FIELDATA), or lo- 
gistic (COMLOGNET), purposes. In the near future 
we can expect to see the use of computer-controlled 
switching centers extended to a wide range of infor- 
mation-handling and communications functions. 

Factory Control 

The size and complexity of many modern indus- 
trial installations means that an individual plant can 
often make efficient use of an entire remote data 
processing system. Indeed, factory data-gathering sys- 
tems can already transmit a great variety of personnel, 
production, and inventory information to a central 
point, where it may receive batch or immediate- 
service processing. In-plant real-time-control systems 
— stored program systems for the continuous control 
of complicated production processes — have been much 
in the news recently. Such systems, most notably in 
service in the petroleum refining and chemical manu- 
facturing industries, are already in use. They are 



bound to grow rapidly more diverse in abilities and 
common in application. 

Airline Reservation Control 

Dramatic in scope, the IBM SABRE system, to be 
installed for American Airlines next year, is repre- 
sentative of the next generation of commercial IBM 
TELE-PROCESSING systems. By means of SABRE, 
more than a thousand American Airlines terminals 
throughout the country will communicate directly 
with a pair of computers in New York City. The sys- 
tem will handle complete passenger records and seat 
inventories for up to a year of scheduled flights. All 
centrally stored records will be available to any oper- 
ator, generally within three seconds. SABRE will also 
handle interline communication and automatic fol- 
low-up for flights on other lines. 

Future Indications 

The ultimate extensions of "terminal-based" sys- 
tems like SABRE have been the subject of much spec- 
ulation. Among the objectives that no longer seem 
entirely out of range are unified data systems which 
would largely replace paper for the storage and trans- 
mission of information. It appears inevitable that 
digital data, prose communications, and images will 
all be transmitted electronically, both within and be- 
tween organizations. Central to the attainment of 
the new systems are the development of very large 
low-cost files for digital and image storage, low-cost 
wide-bandwidth facilities for transmission, and low- 
cost terminals for coupling to the system. Already 
in sight, if not yet at hand, these advances in tech- 
nology will make possible an enormous growth of 
centralized data processing services. Such services 
may some day soon enable a terminal in a small com- 
pany to share the full power of a large system, or 
make possible the elimination of cash and checks for 
most monetary transactions. Process control systems, 
teaching terminals and information searching serv- 
ices will eventually find their place in the unified 
systems as well. 

This, in brief, is the challenge to the information 
processing industry today. In the light of this chal- 
lenge, the accomplishments of the past decade are no 
less, and no more, than an admirable prologue. 
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COMPUTER HANDLING SATELLITE WEATHER DATA 

Bendix Computer Division 
Los Angeles 45, Calif. 



The recent U.S. Weather Bureau facsimile 
transmission of information abstracted from 
the Tiros II satellite cloud pictures is the 
first use of satellite data for weather fore- 
casting. Meteorological data in an area ex- 
tending from the Mississippi Valley to beyond 
the Middle Atlantic, and from Southeast Cana- 
da to North Carolina, was transmitted to avi- 
ation forecast centers. 

One of the keys to the successful use of 
satellite pictures for weather forecasting was 
the development of a set of grids constructed 
on a Bendix Corp. G-15 general-purpose digi- 
tal computer. The grids consist of a network 
of lines representing imaginary lines on the 
earth's surface. They allow meteorologists 
to locate storm centers over the Midwestern 
U.S., for example, even though the surface of 
the earth is itself invisible to the space- 
borne weather-eye satellite. The grids serve 
the further purpose of aiding in the estab- 
lishment of the relative sizes of features in 
the pictures. 

The earth is not a flat plane at high 
altitudes; extreme perspective effects are 
present in most cloud pictures. Since this 
effect is a function of altitude, a library 
of perspective map grids was prepared on the 
Bendix G-15 computer for altitudes from 200 
to 500 miles, at 25 mile increments. 

To facilitate real-time processing, the 
space-oriented cloud picture is projected on 
the perspective map grid corresponding to the 



altitude the picture was taken at. A rec- 
tangular grid (the plane counterpart of the 
perspective grid) is superimposed at its cor- 
rect geographical location and oriented in 
azimuth. Aided by information on the satel- 
lite orbit and attitude, meteorologists can 
establish approximate points of reference on 
the earth. 

This computer accessory eliminated hun- 
dreds of man-hours involved in the manual 
plotting and drafting of the perspective 
grids. The extensive and accurate library 
of maps permit meteorologists greater free- 
dom in the selection and in the use of grids. 

For weather forecasting purposes, the 
meteorological features seen in the tele- 
metered pictures must be represented on a 
final map which will permit the putting to- 
gether of images and ready definition of the 
actual geographic location. To accomplish 
this, the computer was programmed to prepare 
a set of special oblique Mercator maps based 
on the Tiros orbit. After significant inform- 
ation is transferred to this map, the inform- 
ation is reduced to codes for teletype handl- 
ing and to conventional representations for 
facsimile transmission to weather centers 
participating in the Tiros experiment. 

Pictures of cloud cover over large areas 
of oceans, deserts and polar regions which 
are completely unrepresented by observation 
networks can provide meteorologists with cloud 
patterns indicating the birth or existence of 
hurricanes, cyclones, and other weather dis- 
turbances. The real-time processing of satel- 
lite pictorial information permit weathermen 
to have world-wide meteorological data at 
their fingertips for immediate analysis in 
preparing weather forecasts. 
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WORLD'S FIRST 750 KILOVOLT TRANSMISSION LINE, 
WITH COMPUTER CONTROL, PUT INTO ACTION 

General Electric Company 
Schenectady 5, N.Y. 



Project EHV (Extra-High-Voltage) was re- 
cently energized with a new world record of 
approximately three-quarters of a million 
volts. The outdoor laboratory, located near 
Pittsfield, Massachusetts, will operate for 
the next few years at a range of 460 to 750 
KV. 

The north section of the two-section, 
4.3-mile prototype system received the record 
voltage that puts the United States ahead of 
foreign countries as the world leader in extra- 
high-voltage transmission. The highest oper- 
ating transmission voltage in Russia is 
500,000 volts. A 0.6-mile experimental line 
near Leningrad is reportedly testing at 
600,000 volts. 

Project EHV will help solve numerous 
problems encountered by electric utilities 
who plan extra-high-voltage lines to answer 
America's demands for increased power at con- 
tinued economical rates. 

Extra-high-voltage may be a sensible eco- 
nomical way to help supply America's need for 
twice as much power within the next 10 years. 
One 750,000-volt line will transmit over 36 
times as much power as one 115,000-volt line. 
Savings in costs of construction costs, rights- 
of-way, towers, conductors, and apparatus re- 
sult. This saving will help utilities offer 
continued economical rates in the face of 
rising costs. 

The new techniques used at Project EHV 
were determined by extensive analytical stud- 
ies, computer and model investigations and 
laboratory work. The techniques will be veri- 
fied under actual field operations. If the 
technology needs correction or refinement, it 
will be more economical to find out on an ex- 
perimental line, such as Project EHV, than on 
a utility's fully constructed, operational 
system. 

Six companies and 15 G.E. product depart- 
ments have contributed to the newly-completed 
northern section of the $7,500,000 project, 
which is coordinated by the company's Power 
Transformer Department, Pittsfield. Six 
other companies are supplying material for 
the southern section, due to be completed in 
mid-1961. 

Assistance is being rendered by an Ad- 
visory Council, composed of executives and 
engineers from 15 United States and Canadian 



utilities, and a Consulting Engineers Commit- 
tee, numbering engineers from 14 consulting 
engineering firms. 

Approximately 270 measurements are being 
performed: 133 electrical of 13 types; 71 
mechanical of 11 types; and 63 meteorological 
of 23 types. Being measured are radio and 
television influence, voltage surges and 
current, axial tension, maximum angle of 
swing, amplitude and frequency of aeolian vi- 
brations, temperature, wind velocity and di- 
rection, lightning and corona loss. 

Lightning rods, 40-feet high, mounted 
atop the transmission towers will attract 
nearby lightning strokes that would otherwise 
narrowly miss the line. Later, an impulse 
generator will send man-made 3, 000, 000- volt 
lightning bolts to the line. 

Instruments will feed information to a 
computer. It will gather and record measure- 
ments at 20-minute intervals in fair weather 
and at two-minute intervals in foul weather. 
This averages out to 10 readings per hour, 24 
hours a day, 7 days per week for a total of 
more than 10 million annual readings. At 
Project EHV' s terminal building the data-Is 
recorded on paper tape, converted to magnetic 
tape and processed in an IBM 705 computer to 
provide technical information in the form re- 
quired for analysis. 

The project draws power from a nearby 
Western Massachusetts Electric Company 
115,000-volt line. Disconnect switches com- 
pletely isolate the station when necessary, 
while coupling capacitors provide potential 
for relaying and metering the voltage to a 
40,000 kva regulating transformer that covers, 
in 72 steps the entire voltage range under 
study. 



ELECTRONICS AND MICROFILM COMBINE 
IN RAPID-ACCESS CATALOG APPLICATION 

Ferranti Electric Inc. 

95 Madison Ave. 

Hempstead, L.I. ,N.Y. 



An automatic catalog based on microfilm 
and electronics has been developed by this 
company for a wholesale drug distributor, and 
was recently installed. 

This type of unit may find wide applica- 
tions in fields of order-entering, pricing, 
and inquiry-answering, where these and other 
functions normally require reference to volu- 
minous catalogs. 
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The unit is a self-contained device oper- 
ated from an external standard keyboard, such 
as a typewriter or a card-punch keyboard. 

The catalog is filmed on 16 mm. film. 
The film loop is driven by a drive unit cap- 
able of almost instantaneous stop. The film 
is projected upon a special viewing screen 
in the unit. 

For a catalog of 400 pages (25,000 items 
arranged in alphabetical order), it is merely 
necessary to key the first 3 letters of the 
item required and, in an average time of 1.5 
seconds, the catalog page containing the re- 
quired item is projected on the screen. 




COMPUTERIZED AUTOMATION MAKES A PARKING 
GARAGE A ONE-MAN OPERATION 

W. L. Crow Construction Co. 
New York, N.Y. 



"Not a building but a machine," is the 
phrase used to describe the eight-story com- 
pletely automatic garage being erected at 315 
West 42 St., New York, N.Y. 

The structure has electronic controls 
operated by only one man — and all he has to 
do is put a key in a slot and collect the 
parking fee. It will have a capacity of 270 
autos; it will park or return any one of them 
in less than a minute. The revolutionary pro- 
cess touches only the bottoms of an auto's 
rubber tires. It was developed by Speed-Park 
Inc.; the inventor, M. Alimaniestianu, is a 



Roumanian engineer and president of Speed- 
Park. 

The precision of construction and the 
close tolerances required to achieve such 
automation are what lead to calling the auto- 
matic garage a machine rather than a building. 
The structure is standardized and prefabricat- 
ed on a unit stall basis to provide maximum 
utilization of space and maximum economy of 
construction. Each stall is 20 x 8 x iVz feet. 
There are no lights or windows in the car 
storage area. 

The all-steel structure, 58 x 200 feet, 
is really three Meccano-type structures side 
by side, with an alley between running the 
full length and height of the building. A 
traveling elevator tower, 85 feet tall, the 
full height of the building, runs on rails in 
each alley. 

The electronic system begins to operate 
the instant a car enters the garage from the 
43rd Street end. An electric eye measures 
its height and rejects it if it is more than 
seven feet high. If it is less than seven 
feet high, but more than five feet six inches, 
it can be routed only to one of the higher 
stalls on the first or eighth floors. An 
electronic lock "freezes" the control panel 
circuits for the small stalls so the atten- 
dant cannot make a mistake. 

If these tests are met, the car is driven 
onto a set of bars, spaced ten inches apart, 
alongside the entrance to one of the eleva- 
tors. Guard rails rise at the side and rear 
of the car after the driver has left the car; 
"fingers" slide out from the elevator into 
the slots between the bars on which the car 
stands, lift it up and draw it into the ele- 
vator. While the tower moves along the rails 
to stop opposite the stall in which the car 
is to be parked, the elevator rises simultane- 
ously to the height of the selected floor. 
When it stops, the fingers lift the auto out 
of the elevator and set it onto the grids 
that form the floor of the stall. The entire 
operation is similar to that of a fork-lift 
truck. 

When the driver returns, he hands in the 
key that was given him as his check; the 
attendant puts the key into its slot; and the 
car is "unparked" automatically. Meanwhile, 
the electronic computer, which has "memorized" 
the day and time the car was parked, figures 
out the fee and flashes the amount on a con- 
sole panel. 
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DIGIT CHECKING VERIFIER TO PREVENT ERROR 
BEFORE ENTERING ACCOUNT NUMBERS 
INTO PAPER TAPE 

Burroughs Corp. 
Detroit, Mich. 



This company has introduced a new elec- 
tronic device — the A570 check digit veri- 
fier — which virtually eliminates human 
error in encoding account and other reference 
numbers into punched paper tape. 

About the size of a portable radio, the 
verifier is actually a solid-state electronic 
computer. It is designed to operate cable- 
connected to Burroughs accounting machines 
that produce tapes for subsequent data pro- 
cessing; it will sell for $1,350. 

A mathematical computation which the ma- 
chine performs instantaneously upon account 
numbers to be entered into tape ensures the 
accuracy of each entry. 

In the past, mistakes made in entering 
account and other reference numbers into tape 
have been difficult to trace. Often they re- 
quire long hours of searching to discover ex- 
actly on which account the errors were made. 

The verifier virtually eliminates the 
chance of wrong account numbers being entered 
by an operator. This is the way it works. 
The "check digit" is a single digit associ- 
ated with a regular account number. It is 
arrived at by figuring the so-called "double- 
add-double" calculation upon the account num- 
ber. 

For example, take the account number 
4321; digits in the account number are alter- 
nately doubled, from right to left, result- 
ing in the number 4622. These four digits 
are then added to produce a total of 14. 
This sum is then subtracted from the next 
power of ten — in this case 20 — result- 
ing in the number 6; this is the "check 
digit". 

The operator enters both the customer 
account number - 4321 — and the check digit 
— 6 — into the accounting machine. This 
data is immediately channeled through the 
verifier, which performs the double-add- 
double calculation and the subsequent sub- 
traction. 

If the result of this calculation fails 
to agree with the check digit, the machine 
locks and signals the operator that an error 
has been made before the account number is 
punched into the tape. 



Variations on the double-add-double cal- 
culation may naturally be programmed to arrive 
at different check digits, but the principle 
remains the same. 

The calculations performed by the veri- 
fier make it very unlikely for an operator to 
enter a wrong account number. The mathemati- 
cal probability of an incorrect entry result- 
ing in a correct "check digit" is very small. 
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for 

VOLUME 9, 1960 

of 

COMPUTERS AND AUTOMATION 



The index this year for Volume 9 is much larger 
than any annual index which we have yet published. The 
number of entries this year is over 1000 . We have tried 
to index every report printed in the regular monthly 
issues (not numbered B) and the intervening monthly 
issues (numbered B). Each item has been indexed by 
title, author, and one or more key topics. 

Issues Included. This index includes the 23 issues 
of "Computers and Automation" published in 1960 as 
Volume 9 according to the following list: 

No. 1, January; 

No. 2, February, and No. 2B, February 2, 

published together; 
No. 3, March, and 3B, March 2, published 

together; and so on, to 
No. 12, December, and No. 12B, December 2, 

published together; 

— except that for June, the regular June issue, No. 6 
("The Computer Directory and Buyers' Guide, 1960") 
and the intervening June 2 issue, No. 6B ("Across the 
Editor's Desk") were published separately. 

Entry. The last part of each entry gives: 
volume / number (month of issue), page number. 

Corrections. If any reader finds any errors or 
omissions in this index, we shall be very glad to pub- 
lish corrections. 



A: Abbott, Charles G. , "Buy, Lease, Share a Comput- 
er — Or Utilize a Service Bureau?", 9/2 (Feb.), 15 

Academic Press, "Journal of Mathematical Analysis 
and Applications, Starting 1960, " 9/3B (Mar. ), 7B 

Academy of science, "A National Academy of Science, " 
byE.F. Cooley, 9/4 (Apr.), 13 

Accounting, "Fully Automated Accounting Applied in the 
Largest Philadelphia Bank, " by Burroughs Corp. , 
9/12B (Dec. ), 7B 

Accounting machines, "Magnetic Tape Stripes for New 
Ledger Sheets for Automatic Accounting Machines, " 
by Minnesota Mining & Mfg. Co. , 9/6B (June), 5B 

"Across the Editor's Desk, " 9/2B (Feb.), IB; 9/3B 
(Mar.), IB; 9/4B(Apr.), IB; 9/5B (May), IB; 9/6B 
(June), IB; 9/7B (July), IB; 9/8B (Aug.), IB; 9/9B 
(Sept.), IB; 9/10B (Oct.), IB; 9/11B (Nov.), IB, 
9/12B (Dec. ), IB 



Adding, "Punched Tape as a Byproduct of Adding, " 
by Victor Adding Machine Co. , 9/7B (July), 9B 

Administration, "Power Network Administration" 
(in Readers' and Editor's Forum), 9/2 (Feb. ), 6 

"Advertising Agency Application of Electronic Com- 
puters, " by Young & Rubicam, 9/8B (Aug. ), 12B 

Aerial photos, "Detailed Aerial Photos at Night 

Possible With Infrared Scanning, " by HRB -Singer, 
Inc. , 9/4B (Apr. ), 9B 

Agayan, L. , "A Midget Computer, " 9/7 (July), 17 

Aids, "Conceptual Aids: The Need for Them in De- 
veloping Data Processing Systems, " by Ned Chapin, 
9/8 (Aug.), 9 

"AIEE Panel Scans Subject of Adapting Human Brain, 
Nervous System Principles to Machines, " by 
Amer. Inst, of Electrical Engineers, 9/2B (Feb.), 
4B 

Air-borne system, "Helicopter Air-Borne Electronic 
Air Defense System" by Hughes Aircraft Co. , 
9/5B (May), 2B 

Airforce control, "Military Airforce Control for Maxi- 
mum Deterrence, " by Lt. Col. Donald S. Davis, 
USAF, 9/4 (Apr. ), 8 

Air France, "Airlines Reservations System for Air 
France, " by International Telephone and Telegraph 
Corp. , 9/4B (Apr. ), 7B 

Air line flight planning, "Japan Air Lines Orders Ben- 
dix G-15 Data Processing System for Use in Flight 
Planning, " by Bendix Computer Div. , Bendix Corp. 
9/8B (Aug.), 4B 

Airlines, "Electronic Computer Becomes Autopilot 
for a Jetliner, " by Sperry Phoenix Co. , Div. of 
Sperry Rand Corp. , 9/12B (Dec. ), 4B 

"Airlines Reservations System for Air France, " by 
International Telephone and Telegraph Corp. , 
9/4B (Apr. ), 7B 

Air-space navigation, "New Air -Space Navigation 
System, " by Intern. Bus. Mach. Corp. , Federal 
Systems Div. Lab. , 9/7B (July), 12B 

Air traffic control, "$1.3 Million for Programming for 
Automatic Air Traffic Control, " by System Devt. 
Corp. , 9/9B (Sept. ), 9B 

"All Harris Trust and Savings Bank Checking Accounts 
on Computer, " by Remington Rand, Div. of Sperry 
Rand Corp. , 9/4B (Apr. ), 7B 

Alloyd Electronics Corp. , "Molecular Electronic Fab- 
rication, " 9/10B (Oct. ), 2B 

"Alwac Computer Division of El-Tronics Expanding — 
Correction, " by Phil Jarvie, 9/9 (Sept. ), 24 
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American Inst, of Elec. Engrs. , "AIEE Panel Scans 
Subject of Adapting Human Brain, Nervous Sys- 
tem Principles to Machines, "' 9/2B (Feb.), 4B; 
"Computers Linked in Study of Atlas Missile 

Flight, » 9/2B (Feb. ), 3B; 
"Digital Computer Aids Train Movement on Single 
Track Line, " 9/2B (Feb. ), 5B 
American Management Assocn. , "Organization and 
Management of the Data Processing Function — 
Announcement of Seminar, March 7-9, 1960, " 
9/3B (Mar. ), 6B 
American Mathematical Society, "Structure of Lan- 
guage and Its Mathematical Aspects — Meeting, " 
by Mrs. Robert Drew Bear, 9/4B (Apr.), 2B 
American Society of Mechanical Engineers, "Engineer- 
ing in a World of Change, " 9/2B (Feb. ), 4B; 
"Simulation of Human Arteries and Brains, " 9/7B 
(July), 5B 
Ampex Data Products Co. , "Magnetic Tape Recorder 
from Nose Cone that Reenetered Atmosphere, " 
9/8B (Aug. ), 4B 
Analog, "Dreaming — An Analog in a Computer of an 
Aspect of Dreaming, " by Leon Davidson, 9/4 
(Apr.), 13 
Analog computers, "Device Providing High-Speed 
Repetitive Operation for Analog Computers, " 
by Electronic Associates, 9/3B (Mar. ), 3B 
Analog signal, "Conversion from Analog Signal to 
Digital Code 5 to 30 Million Times Per Second, " 
by Epsco, Inc. , 9/9B (Sept. ), 4B 
"Animal Medicine Manufacturing, " by Floyd J. 

Ritchie, 9/10 (Oct. ), 15 
"Announce Joint Effort in Computer Control Over 
Power Plans, " by Republic Flow Meters Co. , 
and The Thompson-Ramo-Wooldridge Products 
Co. , 9/5B (May), 5B 
"Announcement Re 'Across the Editor's Desk', " 

9/2B (Feb.), IB 
"Announcement Re Working Group for Better Educa- 
tion, " 9/2 (Feb. ), 9 
"Annual Index to 'Computers and Automation' Jan. , 

1959 to Dec, 1959, " 9/1 (Jan. ), 26 
"Annual Meeting of the Association for Computing 
Machinery, Milwaukee, August 23-26, 1960, " 
9/6B (June), 9B 
"The Appetite for Instant News — Election Predic- 
tions, " by Stephen E. Wright, 9/10 (Oct. ), 11 
Applications of computers: "Advertising Agency 
Application of Electronic Computers, " by 
Young and Rubicam, 9/8B (Aug. ), 12B; 
"Computer Applications List — Four More Applica- 
tions, " by Richard M. Greene, Jr. , 9/3 (Mar. ), 
22; 
"Over 300 Areas of Application of Computers, " by 

Neil Macdonald, 9/1 (Jan. ), 13; 
"Some Applications of Computers, " by Service 

Bureau Corp. , 9/10 (Oct. ), 13; 
"Some Important Applications of Computers, " 9/10 

(Oct.), 9; 
"Three Important Applications of Computers, " by 
P. A. Walsh, 9/10 (Oct.), 10 



Arab Republic, "12 Million Agricultural Census Cards 
from the United Arab Republic to be Fed into Italian 
Computers, " by Dr. P.V. Sukhatme, 9/10B (Oct. ), 
11B 

Archibald, William D. , "Joint Automatic Control Con- 
ference, Cambridge, Mass., Sept. 7-9, 1960," 
9/7B (July), 9B 

Area chart, "Computer-Developed Area Chart, " by 
General Electric Co. , 9/5B (May), 9B 

"Arithmetical Section of the Univac Advanced Navy 
Computer" (in Readers' and Editor's Forum), 
9/10 (Oct. ), 1, 30 

"The Armed Services Technical Information Agency 
Becomes Automated to Solve Retrieval Problems, " 
by Office of Technical Services, Dept. of Commerce, 
9/4B (Apr.), IB 

Armour Research Foundation, 111. Inst, of Techn. , 
"Electronic Map Preparer, " 9/10B (Oct. ), 12B 

Armstrong, Mrs. D. P. , and E. D. Morgan, "Ten 
Years of Computer Experience and the 1960 
Census, " 9/3 (Mar. ), 6 

Arteries, "Simulation of Human Arteries and Brains, " 
by American Society of Mechanical Engineers, 9/7B 
(July), 5B 

Articles — SEE: "Survey of Recent Articles" 

"Association for Computing Machinery, Annual Meeting, 
Milwaukee, August 23-26, 1960, " 9/6B (June), 9B 

"Association for Computing Machinery — Elections, " 
9/7B (July), 5B 

Association for Computing Machinery, "The Social 
Responsibilities of Computer People — Reports and 
Discussions at the Meeting of the Association for 
Computing Machinery": Parti, 9/10 (Oct. ), 30; 
Part 2, 9/11 (Nov. ), 20 

Association for Computing Machinery, Washington 
Chapter, "Computer Experts Conduct Post-Mortem 
on Election Eve Contest of the Electric Brains, " 
9/12B (Dec. ), 11B 

Astronomical measurements, "World's Largest Radio 
Telescope to Improve Accuracy of Astronomical 
Measurements 10 Times, " by Developmental En- 
gineering Corp. , 9/9B (Sept. ), 10B 

Atchley, Dana W. , Jr. , "Contact at Ten Million 
Miles, " 9/7B (July), 4B 

Atom, "Calculation of Atom Arrangements by a Model," 
by General Electric Research Lab. , 9/3B (Mar. ), IB 

Audio Devices, Inc. , "Magnetic Tape Sales Not Affected 
by New General Electric Recording Process Says 
Audio Devices, " 9/2B (Feb. ), 6B 

Auerbach Electronics Corp. , "Numerical Control Sys- 
tem Uses Computer-Type Logic to Control High- 
Speed Punch Press, " 9/3B (Mar. ), 7B 

Auerbach, I. L. , "15 National Information-Processing 
Societies to Convene Second World Conference 
September, 1962, " 9/8B (Sept. ), 10B; 
"International Computer Federation Formed by 
Twelve Nations, " 9/3B (Mar. ), 6B 

"Auto-Control System for Philco Computer, " by Philco 
Corp. , 9/9B (Sept. ), 2B 

"Automated Post Office at Providence, R. I. , " 9/12B 
(Dec), 3B 
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■'Automatic Credit Economy in Brave New World, "by 

Neil Dean, 9/12B (Dec. ), 5B 
Automatic data processing, "Teaching Automatic Data 

Processing to South American Executives, " by 

John Diebold Group, 9/4B (Apr. ), IB 
"Automatic Degausser of Magnetic Tape on Reels, " 

by Consolidated Electrodynamics, 9/5B (May), 8B 
"Automatic Digital Recording and Control System," 

by Computer Systems, Inc. , 9/8B (Aug. ), 6B 
Automatic Electric Co. , "Wire Spring Relay With 51 

Poles, " 9/6B (June), 9B 
"Automatic Electronic Control of Temperature in 

Soviet Rubber and Plastic Manufacture, " by 

U. S. S. R. Embassy, 9/10B (Oct. ), 10B 
"Automatic Programming Assembly System for Michi- 
gan Bell Telephone Co. , " by Burroughs Corp. , 

ElectroData Div. , 9/4B (Apr. ), 7B 
"Automatic Programming of Digital Computers — 

National Information Centre, Great Britain, " by 

Richard Goodman, 9/2B (Feb. ), 8B 
"Automatic Reading of Letter Addresses on Envelopes," 

by Post Office Dept. , 9/11B (Nov. ), 11B 
"Automation — Its Evolution and Future Direction, " 

by James T. Culbertson: Parti, 9/11 (Nov. ), 14; 

Part 2, 9/12 (Dec. ), 34 
"Automation and Labor" (in Readers' and Editor's 

Forum), 9/1 (Jan.), 6 
"Automation of Mail Handling, " by U. S. Post Office 

Dept. , 9/10B (Oct. ), 8B 
Automation Management, Inc. , "New Post Office 

System Reduces Sorting Time up to 58%, " 9/3B 

(Mar.), 5B 
Autopilot, "Electronic Computer Becomes Autopilot 

for a Jetliner, " by Sperry Phoenix Co., Div. of 

Sperry Rand Corp. , 9/12B (Dec. ), 4B 
Avco Corp. , Crosley Div. , "Factor of 10 Saving in 

Long-Distance Volume Communication, " 9/6B 

(June), 3B 

B: Bail, Charles A. , "Low Cost Bookkeeping for 

Small Machines, " 9/10 (Oct. ), 14 
Baird-Atomic, Inc., "Daedalus: 'Complete the 

Square' Computer, " 9/8B (Aug. ), 8B 
Ball, Alfred J. , "Two Major Standardization Prog- 
grams for the Office Equipment Industry, " 9/10B 

(Oct.), 8B 
Banking: "All Harris Trust and Savings Bank Check- 
ing Accounts on Computer, " by Remington Rand, 
Div. of Sperry Rand Corp. , 9/4B (Apr. ), 7B; 

"Detroit Research Institute's National Conference 
on Banking Automation, " 9/4B (Apr. ), 3B; 

"Fully Automated Accounting Applied in the Larg- 
est Philadelphia Bank, " by Burroughs Corp. , 
9/12B (Dec. ), 7B; 

"New Data Processing Unit Will Handle 720, 000 
Savings Accounts, " by The Philadelphia Saving 
Fund Society, 9/11B (Nov. ), 3B; 

"New Signature Scrambling Device to Block Bank 
Passbook Forgery, " by Dr. H. J. Wall, 9/11B 
(Nov.), 8B; 

"Processing an Average of 90, 000 Check and De- 
posit Transactions Daily, " by S. J. Kramer, 
9/1 (Jan. ), 10 



Barracks, Cmdr. R.A. , "Computer for the Pacific 

Missile Range, " 9/3B (Mar. ), 4B 
"Baseball Strategy Calculated by Computer, " 9/10B 

(Oct.), 9B 
Battelle Memorial Inst. , "Simulation of Equipment Re- 
quiring Constant Human Attention — So As to Study 
the Human Being, " 9/10B (Oct. ), 11B 
Bear, Mrs. Robert Drew, "Structure of Language and 
Its Mathematical Aspects — Meeting, " 9/4B (Apr.), 
2B 
Beckman Instruments, Inc., Systems Div. , "High- 
Speed Common-Language Communication Between 
Satellites and Earth Stations, " 9/9B (Sept. ), 5B 
Beck's, Inc. , "Oode and Switching Drums Using Em- 
bedded Circuits, " 9/5B (May), 12B 
Bell Telephone Laboratories, "The Ferreed: Micro- 
second Memory Drives Metallic Contacts, " 9/5B 
(May), 10B 
Bell Telephone System, "Dying Letters on the Tele- 
phone Dial, " 9/9B (Sept. ), 4B 
"Bendix Aviation Corporation to Bendix Corporation, " 

by Bendix Corp. , 9/7 (July), 4B 
Bendix Computer Div. , Bendix Corp. , "The Bendix 
G-20 Computer, " 9/4B (Apr. ), 4B; 
"Japan Air Lines Orders Bendix G-15 Data Pro- 
cessing System for Use in Flight Planning, " 
9/8B (Aug. ), 4B; 
"Solving 46 Simultaneous Equations for Structural 
Analysis, and More, " 9/6B (June), 10B 
Bendix Corp. , "Bendix Aviation Corporation to Bendix 
Corporation," 9/7B(July), 4B; 
"Searching of Chemical Patents by Electronics, " 
9/4B (Apr. ), 10B 
"The Bendix G-20 Computer, " by Bendix Computer 

Div., Bendix Corp. , 9/4B(Apr.), 4B 
Bergerac, "Computer Bergerac, " by Milton Weiss, 

9/5 (May), 20 
Berkeley, Edmund C. , "The Social Responsibilities 
of Computer People and Peace Engineering, " 
9/11 (Nov. ), 20; 
"What Can the Working Group Do?", 9/2 (Feb.), 9 
Berlin, M. M. , "Books and Other Publications" — 
SEE: "Books and Other Publications"; 
"Survey of Recent Articles" — SEE: "Survey of 
Recent Articles" 
Bernhard, Arnold & Co. , "Significant Earnings Gains 
Expected for Office Equipment Industry in 1960, " 
9/4B (Apr. ), 2B 
Bernouilli-Disk, "Contract for New Bernouilli-Disk 
Memory Device, " by Laboratory for Electronics, 
9/2B (Feb. ), 7B 
Better education — SEE: "Education" 
"Better Education — Topics and Areas for Work, " 

9/8 (Aug. ), 12 
Billings, Hank, "Computer at the Missouri School of 

Mines and Metallurgy, " 9/4B (Apr. ), 4B 
Biology: "Electrical Techniques in Medicine and Bio- 
logy — 13th Annual Conference, " by Inst, of 
Radio Engineers, 9/10B (Oct. ), 4B; 
"Use of Computers in Biology and Medicine is Dis- 
cussed, " 9/11B (Nov. ), 11B 
"Bionics Symposium, Sept. 13-14, Dayton, Ohio, " 
by Wright Air Development Div. , Wright -Patter son 
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Air Force Base, 9/7B (July), 3B 
"A Blending System Controlled by Computer, " by J. F. 

Stephens, 9/10 (Oct. ), 15 
Blickstein, B. D. , "Machine Translation and General 

Purpose Computers, " 9/4 (Apr. ), 20 
BMEWS, "Simulated ICBM Attacks on U. S. Analyzed 

in BMEWS Data- Processing System, " by Radio 

Corp. of America, 9/8B (Aug. ), 12B 
Bookkeeping, "Low Cost Bookkeeping for Small 

Machines, " by Charles A. Bail, 9/10 (Oct. ), 14 
Book-marking, "Developing and Testing Book-Marking 

Equipment, " by Council on Library Resources, 

Inc., 9/5B (May), 11B 
"Books and Other Publications, " by M. M. Berlin, 

9/5 (May), 24; 9/8 (Aug. ), 25; 9/9 (Sept. ), 28; 

9/11 (Nov. ), 25 
Brain, "AIEE Panel Scans Subject of Adapting Human 

Brain, Nervous System Principles to Machines, " 

by Amer. Inst, of Electrical Engineers, 9/2B 

(Feb.), 4B 
Brains, "Simulation of Human Arteries and Brains, " 

by Amer. Society of Mechanical Engineers, 9/7B 

(July), 5B 
Breunig, Rev. Jerome E. , S. J. , "Ethical Background 

for Social Responsibility, " 9/10 (Oct. ), 30 
British government, "Computer for British Govern- 
ment Pension Operations, " by F. C. Livingstone, 

9/5B (May), 11B 
British subsidiary, "C-E-I-R Has Formed British 

Subsidiary, " by C-E-I-R, Inc. , 9/4B (Apr. ), 8B 
Brown, Donald R. , "Mathematics, " 9/2 (Feb. ), 9 
Burroughs Corp. , "Electrostatic Printer Prints 300 
up to 1000 Characters Per Second, " 9/11B 
(Nov.), IB; 

"50 Electronic Sorter-Readers to be Delivered to 
25 Banks This Year, " 9/9B (Sept. ), IB; 

"Fully Automated Accounting Applied in the Largest 
Philadelphia Bank, " 9/12B (Dec), 7B; 

"Insurance Company Makes its Rate Book Calcula- 
tions Automatic, " 9/11B (Nov. ), 6B; 

"Research and Investigation of Drugs and Chemicals 
Aided by Computer, " 9/9B (Sept. ), 11B 
Burroughs Corp. , ElectroData Div. , "Automatic Pro- 
gramming Assembly System for Michigan Bell Tele- 
phone Co. , " 9/4B (Apr. ), 7B 
"Business Machines Industry — Investment Prospects, " 

by Value Line Investment Survey, 9/8B (Aug. ), 5B 
Business machines industry, "1960 Turning Out to be 

a Good Year for the Business Machines Industry, " 

by Value Line Investment Survey, 9/10B (Oct. ), 4B 
Business operations, "Optimization of Business Opera- -• 

tions, "by Dr. W.W. Leutert, 9/7 (July), 5 
Business problems, "A Common Language to Program 

Computers for Business Problems, " by Charles A. 

Phillips, 9/1 (Jan. ), 8 
"Buy, Lease, Share a Computer — Or Utilize a Service 

Bureau?", by Charles G. Abbott, 9/2 (Feb.), 15 
"Buyers' Guide for the Computer Field: Products and 

Services for Sale or Rent" (cumulative), 9/6 (June), 

50; "List of Headings, " 9/6 (June), 51 



C: "Calculation of Atom Arrangements by a Model, " 
by General Electric Research Lab. , 9/3B (Mar. ), 
IB 
"Calendar of Coming Events, " 9/1 (Jan. ), 12; 9/2 
(Feb. ), 11; 9/3 (Mar. ), 20; 9/4 (Apr. ), 24; 9/5 
(May), 26; 9/7 (July), 18; 9/8 (Aug.), 24; 9/9 
(Sept.), 21; 9/10 (Oct.), 29; 9/11 (Nov.), 23; 9/12 
(Dec), 39 
Cambridge Thermionic Corp. , "Flip Flops, 1960 

Style, " 9/7B (July), 11B 
Cammer, Mrs. P. , "Forms of Ignorance, " 9/4 

(Apr.), 6 
"Can You Tell the Computer's Responses from the 
People's Responses?", by Patrick J. McGovern, 
9/9 (Sept. ), 12 
"Can You Tell the Computer's Responses from the 
People's Responses? — Key, " 9/10 (Oct.), 26 
Case Inst, of Technology, "Thin Magnetic Films — 

Some Notes, " 9/4B (Apr. ), 7B 
"CBS Electronics Thin-Film Memory, " 9/4B (Apr.), 3B 
CBS News, "Computer to Predict on Election Night: 

Kennedy or Nixon?", 9/11B (Nov.), 5B 
C-E-I-R Has Formed British Subsidiary, " by C-E-I-R, 

Inc. , 9/4B (Apr. ), 8B 
C-E-I-R, Inc., "Skyscraper Computer Center to be 
Shared by Union Carbide and C-E-I-R in New 
York, » 9/2B (Feb. ), 2B; 
"C-E-I-R Has Formed British Subsidiary, " 9/4B 

(Apr.), 8B; 
"First Commercially Available IBM 7090 Computer 
in a Computer Service Organization, " 9/9B 
(Sept.), 11B 
Census: "Computer Census as of January 1960, " 9/7 
(July), 13; 
"FOSDIC, Ready to Work for the Bureau of the 

Census, " 9/3 (Mar. ), 1, 6; 
"The 1960 Decennial U. S. Census and New Elements 
of Data Processing, " by A. Ross Eckler, 9/10 
(Oct.), 18; 
"Ten Years of Computer Experience and the 1960 
Census, " by E. D. Morgan and Mrs. D. P. 
Armstrong, 9/3 (Mar. ), 6 
Census cards, "12 Million Agricultural Census Cards 
from the United Arab Republic to be Fed into Italian 
Computers, " by Dr. P. V. Sukhatme, 9/10B (Oct. ), 
11B 
"A Census of West-European Digital Computers, " by 

Joseph L.F. DeKerf, 9/12 (Dec), 40 
"Changes in Commercial Computers Anticipated in 
Coming Years" (in Readers' and Editor's Forum), 
9/11 (Nov. ), 22 
Chapin, Ned, "Conceptual Aids: The Need for them in 
Developing Data Processing Systems, " 9/8 (Aug. ), 9 
Chart, "Computer-Developed Area Chart, " by General 

Electric Co. , 9/5B (May), 9B 
Check-processing: "Magnetic -Ink Check- Processing 
Computer Application, " by First National Bank 
of Arizona, 9/3B (Mar. ), IB; 
"Processing an Average of 90, 000 Check and Deposit 
Transactions Daily, " by S. J. Kramer, 9/1 (Jan.), 10 
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Checking accounts, "All Harris Trust and Savings 
Bank Checking Accounts on Computer, " by Reming- 
ton Rand, Div. of Sperry Rand Corp. , 9/4B (Apr. ), 
7B 

'•Checking Bits Which Correct Errors or Bursts of 
Errors in Transmission of Digital Information Over 
Lines, " by Advanced Systems Devt. Lab. , Intern- 
Bus. Mach. Corp. , 9/7B (July), IB 

Chemical articles, "Rapid Indexing of Thousands of 
Chemical Articles" (in Readers 1 and Editor's 
Forum), 9/5 (May), 1, 18 

Chemical patents, "Searching of Chemical Patents by 
Electronics, " by Bendix Corp. , 9/4B (Apr. ), 10B 

Chemicals, "Research and Investigation of Drugs and 
Chemicals Aided by Computer, " by Burroughs 
Corp. , 9/9B (Sept. ), 11B 

Circuit boards, "High Speed Control Over Positioning 
and Drilling Holes in Circuit Boards, " by Micro- 
Path, Inc. , 9/9B (Sept. ), 8B 

Circuit cards, "Universal Circuit Cards to Speed Pro- 
duction, " by Librascope Div. , General Precision, 
Inc., 9/10B (Oct.), 9B 

Ciscel, B. H. , "Correlating Video Images, " 9/11B 
(Nov.), 9B 

Clary Corp. , "Sale of a Division of Clary to Reming- 
ton Rand, " 9/5B (May), 3B 

Cleveland Graphite Bronze Div. , Clevite Corp. , "New 
Source of Powerful Electrical Sparks, " 9/11B 
(Nov.), 9B 

Clevite Corp. , Cleveland Graphite Bronze Div. , "New 
Source of Powerful Electrical Sparks, " 9/11B 
(Nov.), 9B 

"Coast-To-Coast Data Communications Networks Over 
Existing Telephone Lines, " by Collins Radio Co. , 
9/7B (July), 2B 

Cobol, "Simple Word Instructions for Computers — 
Cobol Becoming Operational on RCA 501 in Early 
October, " by Donald H. Kunsman, 9/10B (Oct. ), 2B 

"Code and Switching Drums Using Embedded Circuits, " 
by Beck's, Inc., 9/5B (May), 12B 

Code transmission, "Undetected Errors in 5-Unit Code 
Transmission and Their Elimination, " by James F. 
Holmes, 9/11 (Nov. ), 10 

Collins Radio Co. , "Coast-To-Coast Data Communica- 
tions Networks Over Existing Telephone Lines, " 
9/7B (July), 2B 

Collisions, "Radar Data Computer to Eliminate Ship 
Collisions at Sea, " by Goodyear Aircraft Corp. , 
9/11B (Nov. ), 12B 

Command control systems, "Computer Programming 
for Command Control Systems, " by M. O. Kappler 
9/5 (May), 8 

"Comments from Readers" on "Computers and Auto- 
mation" (in Readers' and Editor's Forum), 9/8 
(Aug.), 23 

Commercial computers, "Changes in Commercial Com- 
puters Anticipated in Coming Years" (in Readers' 
and Editor's Forum), 9/11 (Nov. ), 22; 
"Survey of Commercial Computers, " by Neil Mac- 
donald: Part 1, 9/1 (Jan. ), 16; Part 2, 9/2 
(Feb.), 20 



"A Common Language to Program Computers for 
Business Problems, n by Charles A. Phillips : 
9/1 (Jan.), 8; Second Report, 9/10 (Oct.), 6 
"Communicating, " by John Salerno, 9/2 (Feb. ), 8 
Communication, "Factor of 10 Saving in Long-Distance 
Volume Communication, " by Crosley Div. , Avco 
Corp. , 9/6B (June), 3B; 
"High-Speed Common-Language Communication Be- 
tween Satellites and Earth Stations, " by Systems 
Div. , Beckman Instruments, Inc. , 9/9B (Sept. ), 
5B; 
"High Speed Communication Over Telephone Lines, " 
by Stromberg Carlson, a Div. of General Dyna- 
mics, 9/7B (July), 3B 
Communication system, "Modernized Railway Com- 
munication System, " by General Electric Co. , 
Communication Products Dept. , 9/9B (Sept. ), 4B 
Communications, "Coast-To-Coast Data Communica- 
tions Networks Over Existing Telephone Lines, " 
by Collins Radio Co. , 9/7B (July), 2B; 
"Global System for International Communications 
Via Space Will Soon be Possible, " by Philco 
Corp. , 9/12B (Dec. ), 2B 
"Completely Automatic Train Operation Feasible To- 
day, " by Union Switch and Signal Co. , Div. of West- 
inghouse Air Brake Co. , 9/4B (Apr. ), 12B 
"Computer Application to Steel Form Construction 
Co. , " by Royal McBee Corp. , 9/8B (Aug. ), 3B 
Computer applications, "Over 300 Areas of Applica- 
tion of Computers, " by Neil Macdonald, 9/1 (Jan. ), 
13 
"Computer Applications List — Four More Applica- 
tions, " by Richard M. Greene, Jr. , 9/3 (Mar. ), 22 
"Computer Art, " 9/1 (Jan. ), 12; 9/4 (Apr. ), 14 
"Computer Bergerac, " by Milton Weiss, 9/5 (May), 20 
"Computer for British Government Pension Operations, " 

by F. C. Livingstone, 9/5B (May), 11B 
"Computer Census as of January 1960, " 9/7 (July), 
13; "Correction" (in Readers' and Editor's Forum), 
9/9 (Sept. ), 24 
Computer center, "Skyscraper Computer Center to be 
Shared by Union Carbide and C-E-I-R in New 
York, " 9/2B (Feb. ), 2B; 
"University Computer Center for Education and 
Research, " by Univ. of Southern Calif. , 9/7B 
(July), 6B 
"Computer Center for Servicing Insurance Companies," 
by Recording and Statistical Corp. , 9/12B (Dec. ), 
11B 
"Computer Conversation Compared with Human Con- 
versation, " by Patrick J. McGovern, 9/9 (Sept. ), 6 
"Computer -Developed Area Chart, " by General Elect- 
ric Co. , 9/5B (May), 9B 
"The Computer Directory and Buyers' Guide, 1960, " 

9/6 (June), 1; Entry Forms, 9/6 (June), 10, 50 
Computer, "Experiments for Ultra-High-Speed Com- 
puter Reported Successful, " by Ubon Kamata, 9/3B 
(Mar.), 4B 
"Computer Experts Conduct Post-Mortem on Election 
Eve Contest of the Electric Brains, " by Association 
for Computing Machinery, Washington Chapter, 
9/12B (Dec. ), 11B 
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Computer federation, "International Computer Federa- 
tion Formed by Twelve Nations, " by I. L. Auerback, 
9/3B (Mar. ), 6B 

Computer jargon, "Jargon in the Computer Field?" 
(in Readers 1 and Editor's Forum),. 9/4 (Apr.), 6 

"Computer Journal n 4- 1" (in Readers' and Editor's 
Forum), 9/2 (Feb. ), 6 

"Computer Language Translator Speeds Processing of 
Hound Dog Data at North American Aviation, " by 
Electronic Engineering Co. of Calif. , 9/2B (Feb. ), 
6B 

Computer locations, "Locations Where Computers Are 
Installed" (in Readers' and Editor's Forum), 9/3 
(Mar.), 22 

"Computer Memory Based on Tiny Magnetic Devices, 
Twistors, " by Western Electric Co. , 9/2B (Feb. ), 
IB 

"Computer at the Missouri School of Mines and Metal- 
lurgy, " by Hank Billings, 9/4B (Apr. ), 4B 

"Computer Operation, Mode 'Full Speed Ahead And 
«, " by Cullen, 9/9 (Sept. ), 25 

"Computer for the Pacific Missile Range, " by Cmdr. 
R. A. Barracks, 9/3B (Mar. ), 4B 

"Computer to Predict on Election Night: Kennedy or 
Nixon? ", by CBS News, 9/11B (Nov. ), 5B 

"Computer Programming for Command Control Sys- 
tems, " by M. O. Kappler, 9/5 (May), 8 

"Computer Programming Courses at Santa Monica 
City College, " by Elmer M. Krehbel, 9/9 (Sept.), 25 

"Computer Programming to Determine Missile and 
Rocket Fuel Requirements, " by The Service Bureau 
Corp. , 9/9B (Sept. ), 4B 

Computer rental, "Shell Oil First New York City Cus- 
tomer for IBM Computers-By-The-Hour, " by 
Intern. Bus. Mach. Corp. , Data Processing Div. , 
9/3B (Mar. ), 4B 

"The Computer Revolution in New York State's Division 
of Employment, " 9/3B (Mar. ), 3B 

Computer, small, "Why a Small Computer?", by 
George A. Hedden, Jr. , 9/9 (Sept. ), 17 

Computer services, "Using Computer Services in 
Small Business, " by I. J. Seligsohn, 9/5 (May), 14 

Computer survey, "Survey of Commercial Computers, " 
by Neil Macdonald: Part 1, 9/1 (Jan. ), 16; Part 2, 
9/2 (Feb. ), 20 

Computer Systems, Inc. , "Automatic Digital Recording 
and Control System, " 9/8B (Aug. ), 6B 

Computer Talks — SEE: Eastern Joint Computer Con- 
ference; International Symposium on Data Trans- 
mission; Joint Automatic Control Conference; Na- 
tional Machine Accountants Association National 
Conference; Southwestern IRE Conference 

"Computer Talks: 1959 Eastern Joint Computer Con- 
ference, Boston, Mass. , Dec. 1-3, 1959, " 9/1 
(Jan.), 7 

"Computer Talks at the Southwestern IRE Conference," 
by Harvey Wheeler, 9/4B (Apr. ), 11B 

Computer technology, "Probing Molecular Phenomena 
to Advance Digital Computer Technology, " by 
Servomechanisms, Inc., 9/6B (June), 3B 

Computer terms, "Glossary of- Computer Terms" 
(in Readers' and Editor's Forum), 9/8 (Aug.), 22 



Computer translation, "Sample of Computer Transla- 
tion Capacity" (in Readers' and Editor's Forum), 
9/1 (Jan. ), 6 

"Computers and Data Processing in Business Educa- 
tion, " by Enoch J. Haga, 9/7 (July), 17 

"Computers and Data Processing in a National Peace 
Agency, rr 9/7 (July), 22 

"Computers Linked in Study of Atlas Missile Flight, " 
by Amer. Inst, of Electrical Engrs. , 9/2B (Feb. ), 
3B 

"Computers for Medical Diagnosis, " by Packard Bell 
Electronics Corp. , 9/5B (May), 4B 

Computer's responses, "Can You Tell the Computer's 
Responses From the People's Responses?", by 
Patrick J. Mc Govern, 9/9 (Sept. ), 12 

Computing center, "RCA Computing Center in Wall 
Street, New York, " by Radio Corp. of America, 
9/4B (Apr. ), 11B 

"Computing and Data Processing Society of Canada — 
Conference, June 6 and 7, 1960, Toronto, " by 
A. P. Macfarlane, 9/3 (Mar. ), 23 

Computing service center, "Largest Computing Ser- 
vice Center in U. S. Opened, " by Control Data 
Corp. , 9/6B (June), 4B 

"Computing Services Survey, " by Neil Macdonald, 
9/12 (Dec. ), 7 

"Conceptual Aids: The Need for Them in Developing 
Data Processing Systems, " by Ned Chapin, 9/8 
(Aug.), 9 

"Concordances" (in Readers' and Editor's Forum), 
9/2 (Feb. ), 6 

Conferences — SEE: American Mathematical Society; 
Association for Computing Machinery; Bionics 
Symposium; Computing and Data Processing Society 
of Canada; Detroit Research Institute; Eastern Joint 
Computer Conference; Electrical Techniques in 
Medicine and Biology; Electron Devices Meeting; 
First International Conference on Automatic Control; 
Instrument Society of America; International Sym- 
posium on Data Transmission; Joint Automatic 
Control Conference; Joint Users Group; Meeting of 
Users of LGP-30; National Machine Accountants 
Association National Conference; National Symposium 
on Machine Translation; Non-Linear Magnetics Con- 
ference; Second World Conference; Southwestern HIE 
Conference; Western Joint Computer Conference and 
Exhibit 

Consolidated Electrodynamics, "Automatic Degausser 
of Matnetic Tape on Reels, " 9/5B (May), 8B 

Consolidation, "European Consolidation of Diebold 
Organizations, " by John Diebold & Associates, 9/2B 
(Feb.), 7B 

"Contact at Ten Million Miles, " by Dana W. Atchley, Jr. , 
9/7B (July), 4B 

"Contract for New Bernouilli-Disk Memory Device, " 
by Laboratory for Electronics, 9/2B (Feb. ), 7B 

Control: "Announce Joint Effort in Computer Control 
Over Power Plants, " by Republic Flow Meters 
Co. , and The Thompson -Ramo-Wooldridge Pro- 
ducts Co. , 9/5B (May), 5B; 
"Auto-Control System for Philco Computer, " by 
Philco Corp. , 9/9B (Sept. ), 2B; 
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"High Speed Control Over Positioning and Drilling 
Holes in Circuit Boards, " by Micro-Path, Inc. , 
9/9B (Sept. ), 8B 
Control Equipment Corp. , "New Transistorized Digital 

Modules, " 9/2B (Feb. ), 6B 
Control, fire, "Fire Control Computers — Their De- 
velopment, " by Walter A. Murphy, 9/8 (Aug. ), 14 
Control system, "Automatic Digital Recording and 

Control System" by Computer Systems, Inc. , 9/8B 

(Aug.), 6B 
Control Data Corp. , "The Control Data 160 — Statis- 
tics, " 9/8B (Aug.), 11B; 

"Largest Computing Service Center in U. S. Opened," 
9/6B (June), 4B 
"The Control Data 160 — Statistics, " by Control Data 

Corp. , 9/8B (Aug. ), 11B 
Control Systems Div. , Daystrom, Inc. , "New-Design 

Process Control Computer Passes Six-Month Mark 

in Marathon Run, " 9/2B (Feb.), 7B 
"Controls Over State Oil and Gas Revenues, " 9/6B 

(June), 8B 
Conversation: 'Can You Tell the Computer's Responses 
from the People's Responses?", by Patrick J. 
McGovern, 9/9 (Sept. ), 12; 

"Can You Tell the Computer's Responses from the 
People's Responses? — Key, " 9/10 (Oct. ), 26; 

"Computer Conversation Compared with Human 
Conversation, " by Patrick J. McGovern, 9/9 
(Sept.), 6; 

"Telling the Computer's Responses from the People's 
Responses — a Batting Average of 52%" (in 
Readers' and Editor's Forum), 9/12 (Dec. ), 37 
"Conversion from Analog Signal to Digital Code 5 to 

30 Million Times Per Second, " by Epsco, Inc. , 

9/9B (Sept. ), 4B 
Conway, Benjamin, "What Business Needs Most from 

Manufacturers of Electronic Data Processors, " 

9/11 (Nov. ), 6 
Cooley, E.F. , "A National Academy of Science, " 9/4 

(Apr.), 13 
"Core Memory Expands, Updates, Computer NORC, " 

by Daystrom, Inc. , 9/9B (Sept. ), 7B 
Cornell University, "Systems Simulation Using Digital 

Computers — Seminar at Cornell University, " 9/5 

(May), 8B 
Correcting errors, "Checking Bits Which Correct Er- 
rors or Bursts of Errors in Transmission on Digital 

Information Over Lines, " by Advanced Systems Devt. 

Lab. , Intern. Bus. Mach. Corp. , 9/7B (July), IB 
"Correction — Alwac Computer Division of El-Tronic s 

Expanding, " by Phil Jarvie, 9/9 (Sept. ), 24 
CORRECTIONS in "Computer Census as of January 

1960" (in Readers' and Editor's Forum), 9/9 (Sept.), 

24; "Daedalus: 'Complete-The-Square' Computer 

- Correction, " by S. F. Grisoff, 9/11 (Nov. ), 20 
"Correlating Video Images, " by B.H. Ciscel, 9/11B 

(Nov.), 9B 
Coulson, John E. , and Harry F. Silberman, "Teaching 

Machine Simulated by Computer, " 9/10 (Oct. ), 9 
Council on Library Resources, Inc. , "Developing and 

Testing Book-Marking Equipment, " 9/5B (May), 11B 
"Courses in Computer Science and Engineering, " by 

Univ. of Michigan, 9/5B (May), 6B 



Crane, Roger R. , "The Responsibility to Apply Com- 
puters and Computer Techniques for the Improve- 
ment of Business and Economic Conditions, " 9/10 
(Oct.), 32 

Credit, "Automatic Credit Economy in Brave New 
World, " by Neil Dean, 9/12B (Dec), 5B 

Credit cards, "Embossed 'Credit Cards' for Property, " 
by Dashew Business Machines, Inc. , 9/8B (Aug. ), 5B 

Crosley Div. , Avco Corp. , "Factor of 10 Saving in Long- 
Distance Volume Communication, " 9/6B (June), 3B 

Culbertson, James T. , "Automation — Its Evolution 
and Future Direction": Part 1, 9/11 (Nov. ), 14; 
Part 2, 9/12 (Dec. ), 34 

Cullen, "Computer Operation, Mode 'Full Speed Ahead 
And ', " 9/9 (Sept. ), 25 

D: "Daedalus: 'Complete the Square' Computer, " by 

Baird -Atomic, Inc. , 9/8B (Aug. ), 8B 
"Daedalus: 'Complete the Square' Computer — Correc- 
tion, "by S.F. Grisoff, 9/11 (Nov.), 20 
Dashew Business Machines Inc., "Embossed 'Credit 

Cards' for Property, " 9/8B (Aug.), 5B 
Data antenna, "The Telemetry and Data Antenna and 
the Computer to Position It, " by Philco Corp. , 
Western Development Laboratories, 9/7B (July), 8B 
Data acquisition system, "New Data Acquisition System 
Aids in Mine Detection, " by Monitor Systems, Inc. , 
9/12B (Dec. ), 3B 
Data collecting, "Meteorological Measurement — 
Automatic System for Observing and Data Collect- 
ing, " by J. F. Stephens, 9/10 (Oct. ), 14 
Data communication, "High-Speed Data Communication 
System, " by Stromberg Carlson, Div. of General 
Dynamics, 9/10B (Oct. ), 7B 
Data communications networks, " Coast-To-Coast Data 
Communications Networks Over Existing Telephone 
Lines, " by Collins Radio Co. , 9/7B (July), 2B 
Data gathering, "New Portable Data Gathering System 
for Computer Linkage, " by Epsco, Inc. , 9/6B 
(June), 8B 
Data logging, "Electronic Data Logging, " by James G. 

Miles, 9/10B (Oct. ), 4B 
Data processing: "Experience, 1959, in Automatic 

Data Processing — A Review, " by John Diebold, 
9/7 (July), 10; 
"Installation of New Data Processing System to Cut 
Steel Order Processing from Days to Minutes, " 
by Sharon Steel Corp. , 9/2B (Feb. ), 5B; 
"New Data Processing UnitiWill Handle 720, 000 
Savings Accounts, " by The Philadelphia Saving 
Fund Society, 9/11B (Nov. ), 3B; 
"The 1960 Decennial U. S. Census and New Elements 
of Data Processing, " by A. Ross Eckler, 9/10 
(Oct.), 18 
Data processing center, "Electronic Data Processing 
Center Opened in Washington, " by Radio Corp. of 
America, 9/6B (June), 6B 
Data processing systems: "Conceptual Aids: The Need 
for them in Developing Data Processing Systems," 
by Ned Chapin, 9/8 (Aug. ), 9; 
"Japan Air Lines Orders Bendix G-15 Data Process- 
ing Systems for Use in Flight Planning, " by Ben- 
dix Computer Div., Bendix Corp., 9/8B (Aug.), 4B; 
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"Simulated ICBM Attacks on U. S. Analyzed in 

BMEWS Data-Processing System,"by Radio Corp. 
of America, 9/8B (Aug. ), 12B; 
"So. Calif. Edison to Install H 800 Data- Processing 
System, " by Datamatic Div. , Minneapolis-Honey- 
well, 9/2B (Feb. ), 3B 
"Data Processing Training in California's Junior Col- 
leges, " by Enoch J. Haga: Part 1, 9/8 (Aug. ), 18; 
Part 2, 9/9 (Sept. ), 22 
Data processors, "What Business Needs Most from 
Manufacturers of Electronic Data Processors, " 
by Benjamin Conway, 9/11 (Nov. ), 6 
Data storage, "Increasing Power Rating of a Nuclear 
Reactor Through Analog-Digital Conversion and 
Data Storage, " by Max Palevsky, 9/10B (Oct.), 8B 
Data transmission: "High-Speed Data Transmission 
Group Organized in California" (in Readers' and 
Editor's Forum), 9/9 (Sept. ), 24; 
"High-Speed Data Transmission System Using Tele- 
phone Lines, " by Digitronics Corp.,, 9/11B 
(Nov.), 10B 
"Data Transmission at Low Cost Over the Telephone, " 

by Intern. Bus. Mach. Corp. , 9/9B (Sept. ), 6B 
Datamatic Div. , Minneapolis -Honeywell, "Honeywell 
800 Computer Has Now an Order Backlog of 
$35, 000, 000, " 9/3B (Mar. ), 9B; 
"So. Calif. Edison to Install H 800 Data-Processing 
System, " 9/2B (Feb. ), 3B 
Davidson, Leon, "Dreaming — An Analog in a Computer 

of an Aspect of Dreaming, " 9/4 (Apr. ), 13 
Davis, Lt. Col. Donald S. , USAF, "Military Airforce 

Control for Maximum Deterrence, " 9/4 (Apr. ), 8 
Daystrom, Inc. , "Core Memory Expands, Updates, 

Computer NORC, " 9/9B (Sept. ), 7B 
Daystrom, Inc. , Control Systems Div. , "New -Design 
Process Control Computer Passes Six -Month Mark 
in Marathon Run, " 9/2B (Feb. ), 7B 
Dean, Neal, "Automatic Credit Economy in Brave New 

World, " 9/12B (Dec. ), 5B 
Defense, "Helicopter Air-Borne Electronic Air Defense 

System, "by Hughes Aircraft Co., 9/5B (May), 2B 
Degausser, "Automatic Degausser of Magnetic Tape on 
Reels, " by Consolidated Electrodynamics, 9/5B 
(May), 8B 
DeKerf, Joseph L. F. , "A Census of West-European 
Digital Computers, " 9/12 (Dec.), 40; 
"A Survey of European Digital Computers": Part 1, 
9/2 (Feb. ), 24; Part 2, 9/3 (Mar. ), 25; Part 3, 
9/4 (Apr. ), 25 
Demonstrator, "Digital Computer Demonstrator" (in 
Readers' and Editor's Forum), 9/11 (Nov. ), 1, 20 
Dept. of Commerce, Office of Technical Services, 
"The Armed Services Technical Information Agency 
Becomes Automated to Solve Retrieval Problems, " 
9/4B (Apr. ), IB 
Deposit processing, "Processing an Average of 90,000 
Check and Deposit Transactions Daily, " by S. J. 
Kramer, 9/1 (Jan. ), 10 
"Detailed Aerial Photos at Night Possible With Infra- 
red Scanning, "by HRB -Singer, Inc., 9/4B (Apr.), 9B 
"Detecting and Classifying Concealed Signals, " by Dr. 
Guy Suits, 9/10B(Oct.), 3B 



"Detroit Research Institute's National Conference on 

Banking Automation, " 9/4B (Apr. ), 3B 
Deutsch & Shea, Inc. , "Engineers Can Match Wits 
with General Electric Before Applying for Job, " 
9/6B (June), 10B 
"Developing and Testing Book-Marking Equipment, " 
by Council on Library Resources, Inc. , 9/5B 
(May), 11B 
Developmental Engineering Corp., 'World's Largest 
Radio Telescope to Improve Accuracy of Astro- 
nomical Measurements 10 Times, " 9/9B (Sept. ), 10B 
"Device Providing High-Speed Repetitive Operation for 
Analog Computers, " by Electronic Associates, 9/3B 
(Mar.), 3B 
Diagnosis: "Computers for Medical Diagnosis, " by 

Packard Bell Electronics Corp. , 9/5B (May), 4B; 
"Medical Diagnosis by Computer: Recent Efforts, 
and Outlook, " by Steven G. Vandenberg, 9/2 
(Feb.), 12 
Dictionary: "A Russian-English Dictionary (in Readers' 
and Editor's Forum), 9/8 (Aug. ), 1, 22; 
"600, 000 Word Dictionary in Computer, " by Univ. of 
Calif. , 9/12B (Dec. ), 6B 
Diebold, John, "Experience, 1959, in Automatic Data 

Processing — A Review, " 9/7 (July), 10 
Diebold, John, and Associates, "European Consolida- 
tion of Diebold Organizations, " 9/2B (Feb. ), 7B 
Diebold, John, Group, "Increased Use of Computers 
in State and Local Governments Shown by Sur- 
vey, " 9/12B (Dec), 3B; 
"Teaching Automatic Data Processing to South 
American Executives, " 9/4B (Apr. ), IB 
Digital code, "Conversion from Analog Signal to Digi- 
tal Code 5 to 30 Million Times Per Second, " by 
Epsco, Inc. , 9/9B (Sept. ), 4B 
"Digital Computer Aids Train Movement on Single 
Track Line, " by Amer. Inst, of Electrical Engrs. , 
9/2B (Feb. ), 5B 
"Digital Computer Demonstrator" (in Readers' and 

Editor's Forum), 9/11 (Nov. ), 1, 20 
Digital computer: "The PB 250 General Purpose 
Digital Computer, " by Max Palevsky, 9/8B 
(Aug.), IB; 
"Powerful, Automatic Digital Computer Delivered 
to the Army Signal Corps, " by Data Processing 
Systems Div. , Sylvania Electric Products, 
9/2B (Feb. ), 4B 
"Digital Operational Flight Trainer for Navy Jet 
Planes, " by Sylvania Electric Products, Inc. , 
9/4B (Apr. ), 12B 
Digital recording and control system, "Automatic 

Digital Recording and Control System, " by Comput- 
er Systems, Inc. , 9/8B (Aug. ), 6B 
Digitronics Corp. , "High-Speed Data Transmission 

System Using Telephone Lines, " 9/11B (Nov. ), 10B 
"Diode Function Generator with Punch Card Memory, " 

by General Computers, Inc. , 9/8B (Aug. ), 9B 
"Diodes that Switch in a Billionth of a Second, " by 

Sylvania Electric Products, Inc. , 9/4B (Apr. ), 2B 
"Diodes Switching in One Billionth of a Second, " by 
Philco Corp. , Lansdale Div. , 9/10B (Oct. ), 6B 
Diodes, "Tunnel Diodes Operating at 4000 Megacycles, " 
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by General Telephone and Electronics Corp. , 9/6B 

(June), 4B 
Disc -memory, "New Random-Access Disc-Memory 

with Flying Heads, " by Telex, Inc. , 9/9B (Sept.), 3B 
"Distribution and Electronic Data Processing: 'Mar- 
riage' with Problems, " by Jerome P. Shuchter, 

9/3 (Mar. ), 9 
"Division of Labor, " by Harbaugh, 9/3 (Mar. ), 14 
Documentation research, "Invitation for Proposals 

for Documentation Research, " by National Science 

Foundation, 9/9B (Sept. ), 5B 
"Dreaming — An Analog in a Computer of an Aspect of 

Dreaming, " by Leon Davidson, 9/4 (Apr. ), 13 
Drugs, "Research and Investigation of Drugs and 

Chemicals Aided by Computer, " by Burroughs 

Corp. , 9/9B (Sept. ), 11B 
Drum system, "A Quarter Billion Digits Stored in New 

Drum System, " by J.W. Schnackel, 9/12B (Dec), IB 
Drums, "Code and Switching Drums Using Embedded 

Circuits, " by Beck's, Inc. , 9/5B (May), 12B 
"Dying Letters on the Telephone Dial, " by Bell Tele- 
phone System, 9/9B (Sept. ), 4B 

E: Eastern Joint Computer Conference, Boston, 

~~ Mass. , Dec. 1-3, 1959, 9/1 (Jan. ), 7 

"Eastern Joint Computer Conference, December 13- 
15, 1960, New York — Program, " 9/llB(Nov.), 4B 

Eastman Kodak Co. , "Photographic Film Storing 6xl0 8 
Bits Per Square Inch, " 9/11B (Nov. ), 12B 

Eckler, A. Ross, "The 1960 Decennial U. S. Census 
and New Elements of Data Processing, " 9/10 
(Oct.), 18 

"Educating the D3M 7070 Computer, " by Intern. Bus. 
Mach. Corp. , 9/5B (May), 3B 

Education: "Announcement Re Working Group for 
Better Education," 9/2 (Feb.), 9; "Better Educa- 
tion — Topics and Areas for Work, " 9/8 (Aug. ), 
12; "Communicating, " by John Salerno, 9/2 (Feb. ), 
8; "Computer Programming Courses at Santa Moni- 
ca City College, " by Elmer M. Krehbel, 9/9 (Sept. ), 
25; "Computers and Data Processing in Business 
Education, " by Enoch J. Haga, 9/7 (July), 17; 
"Data Processing Training in California's Junior 
Colleges, " by Enoch J. Haga: Part 1,9/8 (Aug. ), 
18;Part 2, 9/9 (Sept.), 22; "For Better Education, " 
9/2 (Feb. ), 8; "Graduate-Level School to Train 
People to Find Computer System Solutions to Com- 
plex Business and Scientific Problems, " by D. R. 
Wright, 9/8B (Aug. ), 6B; "Human Development, " 
by John R. Smith, 9/2 (Feb. ), 9; "Mathematics, " 
by Donald R. Brown, 9/2 (Feb. ), 9; "Methods of 
Learning, "by Louise G. Peterson, 9/2 (Feb. ), 8; 
"A National Academy of Science, " by E. F. Cooley, 
9/4 (Apr.), 13; "Teaching Automatic Data Process- 
ing to South American Executives, " by John Diebold 
Group, 9/4B (Apr.), IB; "Teaching Device for Re- 
ducing Training Time, " by General Atronics Corp., 
9/5B (May), 3B; "Teaching Machine Simulated by 
Computer, " by John E. Coulson and Harry F. Sil- 
berman, 9/10 (Oct. ), 9; University Computer Center 
for Education and Research, " by Univ. of Southern 
Calif. , 9/7B (July) , 6B; "Verifying the Quality of 



Education Produced, " by Donald Truitt, 9/2 (Feb.), 
10; "What Can the Working Group Do?", by Edmund 
C. Berkeley, 9/2 (Feb. ), 9; "Working Group for 
Education": 9/2 (Feb.), 8; 9/4 (Apr.), 6; 9/5 (May* 
18; 9/7 (July), 19 

Effects of automatic computers, "The Probable Effects 
of Automatic Computers on the Professions, " by 
Patrick J. McGovern, 9/7 (July), 14 

Election: "The Appetite for Instant News — Election 

Predictions, " by Stephen E. Wright, 9/10 (Oct. ), 

11; 
"Association for Computing Machinery — Elections," 

9/7B (July), 5B; 
"Computer Experts Conduct Post-Mortem on Election 
Eve Contest of the Electric Brains," by Assocn.for 
Comptg. Mach. ,_ Wash. Chapt. , 9/12B (Dec), 11B 
"Computers to Predict on Election Night: Kennedy 
or Nixon?", by CBS News, 9/llB(Nov.), 5B 
Electrical sparks, "New Source of Powerful Electrical 
Sparks, " by Cleveland Graphite Bronze Div. , Clevite 
Corp. , 9/11B (Nov. ), 9B 
"Electrical Techniques in Medicine and Biology — 13th 
Annual Conference, " by Inst, of Radio Engineers, 
9/10B (Oct. ), 4B 
Electrical Techniques in Medicine and Biology — 13th 
Annual Conference, "Use of Computers in Biology 
and Medicine is Discussed, " 9/11B (Nov. ), 11B 
"Electron Devices Meeting, Washington, D. C. , Oct. 
27-28, 1960 - Second Call for Papers, " by H. W. 
Welch, Jr. , 9/7B (July), 4B 
Electronic Associates, Inc. , "Device Providing High- 
Speed Repetitive Operation for Analog Comput- 
ers, " 9/3B (Mar. ), 3B; 
"The Weather Plotter, " 9/10B (Oct. ), 3B 
Electronic circuits, "Packaging Microminiature Elec- 
tronic Circuits on Stacked Wafers, Each Smaller 
Than a Postage Stamp, " by Sylvania Electric Pro- 
ducts, 9/6B (June), 11B 
"Electronic Computer Becomes Autopilot for a Jet- 
liner, " by Sperry Phoenix Co. , Div. of Sperry 
Rand Corp. , 9/12B (Dec ), 4B 
"Electronic Computers in the Future, " by Clair C. 

Lasher, 9/6B (June), 12B 
"Electronic Data Logging, " by James G. Miles, 

9/10B (Oct. ), 4B 
"Electronic Data Processing Center Opened in Wash- 
ington, " by Radio Corp. of America, 9/6B (June), 6B 
Electronic data processing: "Distribution and Electronic 
Data Processing: 'Marriage' With Problems, " 
by Jerome P. Shuchter, 9/3 (Mar. ), 9; 
"Score: 15 Out of 25 Solid-State EDP Systems Now 
in Use, and Two New Types, " by RCA Electronic 
Data Processing Div. , Radio Corp. of America, 
9/5B (May), IB; 
"Six Vans Full of EDP Equipment, " 9/1 (Jan.), 1, 6; 
"Solving Production Control Problems With Elect- 
ronic Data Processing, " by Edward M. McPher- 
son, 9/4 (Apr. ), 10 
Electronic Engineering Co. of Calif. , "Computer Lan- 
guage Translator Speeds Processing of Hound Dog 
Data at North American Aviation, " 9/2B (Feb. ), 6B 
Electronic fabrication, "Molecular Electronic Fabrica- 



COMPUTERS and AUTOMATION for January, 1961 



9C 



1960 ANNUAL INDEX 



tion, " by Alloyd Electronics Corp. , 9/10B (Oct. ), 
2B 

"Electronic Law Library Shown to Attorneys, " by 
Intern. Bus. Mach. Corp. , Data Processing Div. , 
9/11B (Nov. ), 3B 

"Electronic Map Preparer, " by Armour Research 
Foundation, 111. Inst, of Technology, 9/10B 
(Oct.), 12B 

"Electronic Simulators of Missile Flights Used to 
Aid U. S. Navy Training, " by Radiation, Inc. , 
System Development Div. , 9/12B (Dec. ), 5B 

"Electronic Star Navigation, " by International Tele- 
phone and Telegraph Corp. , 9/6B (June), 10B 

"Electrostatic Printer Prints 300 up to 1000 Charac- 
ters Per Second, " by Burroughs Corp. , 9/11B 
(Nov.), IB 

Elgin Micronics, Div. of the Elgin National Watch 
Co. , "Miniature Sequence Programmer, " 9/6B 
(June), 11B 

Elliott 503, "New Elliott 503 Computer Switches in 
5 Milli-Microseconds, " by John Geddes, 9/8B 
(Aug.), 4B 

"Embossed 'Credit Cards' for Property, " by Dashew 
Business Machines Inc., 9/8B (Aug.), 5B 

Employment, "The Computer Revolution in New York 
State's Division of Employment, " 9/3B (Mar.), 3B 

"Employment Tripling and Production Leaping at 
Datamatic, " by Walter W. Finke, 9/10B (Oct. ), 5B 

"Engineering in a World of Change, " by The American 
Society of Mechanical Engineers, 9/2B (Feb. ), 4B 

"Engineers Can Match Wits with General Electric Be- 
fore Applying for Job, " by Deutsch & Shea, Inc. , 
9/6B (June), 10B 

English, "A Russian-English Dictionary" (in Readers' 
and Editor's Forum), 9/8 (Aug.), 1, 22 

Epsco, Inc. , "Conversion from Analog Signal to 

Digital Code 5 to 30 Million Times Per Second," 
9/9B (Sept. ), 4B; 
"New Portable Data Gathering System for Compu- 
ter Linkage, " 9/6B (June), 8B 

"Essential Special Terms in Computers and Data Pro- 
cessing — Suggested List, and Definitions": Part 
1, 9/9 (Sept. ), 19; Part 2, 9/10 (Oct. ), 34; Part 
3, 9/11 (Nov. ), 27 

Esso Standard Div. , Humble Oil and Refining Co. , 
"New Motor Oil Designed by Computer, " 9/5B 
(May), 2B 

"Ethical Background for Social Responsibility, " by 
Rev. Jerome E. Breunig, S. J. , 9/10 (Oct. ), 30 

"European Consolidation of Diebold Organizations, " 
by John Diebold & Associates, 9/2B (Feb. ), 7B 

European digital computers, "A Survey of European 
Digital Computers, " by Joseph L. F. DeKerf: 
Part 1, 9/2 (Feb.), 24; Part 2, 9/3 (Mar.), 25; 
Part 3, 9/4 (Apr. ), 25 

Events — SEE: "Calendar of Coming Events" 

"Experience, 1959, in Automatic Data Processing — 
A Review, " by John Diebold, 9/7 (July), 10 

"Experiments for Ultra-High-Speed Computer Re- 
ported Successful, " by Ubon Kamata, 9/3B (Mar.),4B 



F: "Factor of 10 Saving in Long-Distance Volume 

Communication, " by Crosley Div. , Avco Corp. , 

9/6B (June), 3B 
Farrington Mfg. Co. , "Optical Scanning Preferred 
by Retailers Research Committee, " 9/4B 
(Apr.), 11B; 

"Six Optical Scanners for Standard Oil Co. and 
Time, Inc. , 9/7B (July), 8B 
"Fast New Miniature Printer, " by Potter Instrument 

Co. , 9/5B (May), 4B 
"The Ferreed: Microsecond Memory Drives Metallic 

Contacts, " by Bell Telephone Laboratories, 9/5B 

(May), 10B 
Ferroxcube Corp. of America, "Memory Core Stacks," 

9/6B (June), 12B 
"15 National Information-Processing Societies to Con- 
vene Second World Conference September, 1962," 

by I. L. Auerbach, 9/8B (Aug. ), 10B 
"50 Electronic Sorter-Readers to be Delivered to 25 

Banks This Year, " by Burroughs Corp. , 9/9B 

(Sept.), IB 
Film, "Photographic Film Storing 6xl0 8 Bits Per 

Square Inch, " by Eastman Kodak Co. , 9/11B (Nov.), 

I2B 
Film images, "New System Turns Electronic Data 

into Film Images, " by Kalvar Corp. , 9/12B (Dec), 

12B 
Finke, Walter W. , "Employment Tripling and Produc- 
tion Leaping at Datamatic, " 9/10B (Oct. ), 5B 
"Fire Control Computers — Their Development, " by 

Walter A. Murphy, 9/8 (Aug. ), 14 
"First Commercially Available IBM 7090 Computer 

in a Computer Service Organization, " by C-E-I-R, 

Inc. , 9/9B (Sept. ), 11B 
"First International Conference on Automatic Control 

in Moscow, U. S. S. R. (in Readers' and Editor's 

Forum), 9/9 (Sept. ), 1, 24 
"First International Conference on Automatic Control: 

Picture" (in Readers' and Editor's Forum), 9/11 

(Nov.), 20 
First National Bank of Arizona, "Magnetic-Ink Check- 
Processing Computer Application, " 9/3B (Mar. ), IB 
Fischer & Porter Co. , "A Traffic Recorder or General 

Data Translator, " 9/7B (July), 10B 
Flight planning, "Japan Air Lines Orders Bendix G-15 

Data Processing System for Use in Flight Planning," 

by Bendix Computer Div. , Bendix Corp. , 9/8B 

(Aug.), 4B 
Flight trainer, "Digital Operational Flight Trainer for 

Navy Jet Planes, " by Sylvania Electric Products, 

Inc. , 9/4B (Apr. ), 12B 
"Flip Flops, 1960 Style, " by Cambridge Thermionic 

Corp., 9/7B (July), 11B 
"For Better Education, " 9/2 (Feb. ), 8 
"Forms of Ignorance, " by Mrs. P. Cammer, 9/4 

(Apr.), 6 
"FOSDIC, Ready to Work for the Bureau of the Cen- 
sus, " 9/3 (Mar. ), 1, 6 
"400th Installation of LGP-30 Computer, " by Royal 

McBee,Data Processing Div. , 9/6B (June), 4B 
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"Four Prefixes for Sizes, " by Frank Leary, 9/11 
(Nov.). 20 

Front cover: "Arithmetical Section of the Univac 
Advanced Navy Computer, " 9/10 (Oct. ), 1, 30; 
"Digital Computer Demonstrator, " 9/11 (Nov. ), 
1, 20; "First International Conference on Auto- 
matic Control in Moscow, U. S. S. R. , " 9/9 (Sept. ), 
1, 24; "FOSDIC, Ready to Work for the Bureau of 
the Census, " 9/3 (Mar. ), 1, 6; "Integrated Auto- 
matic Toll Collecting, " 9/7 (July), 1, 17; "New 
High-Speed Magnetic Tape Drive, " 9/2 (Feb. ), 1, 
6; "Rapid Indexing of Thousands of Chemical 
Articles, " 9/5 (May), 1, 18; "A Russian-English 
Dictionary, " 9/8 (Aug. ), 1, 22; "Six Vans Full of 
EDP Equipment, " 9/1 (Jan. ), 1, 6; "Two Million 
Operations Per Second, " 9/12 (Dec), 1, 37; " 
" 'The War Room 1 , " 9/4 (Apr. ), 1, 8 

Fuel, "Special-Purpose Computer Measures Weather 
to Aid Fuel Dealers' Scheduling, " by HRB-Singer, 
Inc. , 9/11B (Nov. ), 5B 

"Fully Automated Accounting Applied in the Largest 
Philadelphia Bank, " by Burroughs Corp. , 9/12B 
(Dec), 7B 

G: "Game Playing by Computer, " by Soure, 9/8 

(Aug.), 12 
Geddes, John, "New Elliott 503 Computer Switches in 

5 Milli-Microseconds, " 9/8B (Aug.), 4B 
General Atronics Corp. , "Teaching Device for Re- 
ducing Training Time, " 9/5B (May), 3B 
General Computers, Inc. , "Diode Function Generator 

With Punch Card Memory, " 9/8B (Aug. ), 9B 
General Dynamics, Stromberg Carlson Div. , "High 
Speed Communication Over Telephone Lines, " 
9/7B (July), 3B 
"High-Speed Data Communication System, " 9/10B 

(Oct.), 7B 
"Mail to be Sent by Electronic Scanner, " 9/12B 
(Dec), 2B 
General Electric Co. , "Computer-Developed Area 
Chart, " 9/5B (May), 9B 
"Engineers Can Match Wits with General Electric 
Before Applying for Job, " by Deutsch & Shea, 
Inc. , 9/6B (June), 10B 
General Electric Co. , Communication Products Dept. , 
"Modernized Railway Communication System, " 
9/9B (Sept. ), 4B 
General Electric Co., Computer Dept., "The GE-225 

Computer, » 9/8B (Aug. ), 7B 
General Electric Research Laboratory, "Calculation 

of Atom Arrangements by a Model, " 9/3B (Mar. ), 
IB 
"Semiconductors and Where They Are Going, " 
9/3B (Mar. ), 10B 
General Electric, Specialty Control Dept. , "Improved 
Numerical Control for Automatic Contouring With 
Metal-Working Machines, " 9/9B (Sept. ), 9B 
"The General Electric 225 Computer, " by General 
Electric Co. , Computer Dept. , 9/8B (Aug. ), 7B 
General Precision, lac. , Librascope Div. , "Uni- 
versal Circuit Cards to Speed Production, " 9/10B 
(Oct.), 9B 



General Telephone and Electronics Corp. , Sylvania 

Electric Products, Inc. Div. , "125, 000 Operations 

Per Second for Sylvania 9400 Computer, " 9/12B 

(Dec), 11B 
General Telephone and Electronics Corp. , "Tunnel 

Diodes Operating at 4000 Megacycles, " 9/6B (June), 

4B 
Generator, "Diode Function Generator with Punch 

Card Memory, " by General Computers, Inc., 9/8B 

(Aug.), 9B 
"Global System for International Communications Via 

Space Will Soon by Possible, " by Philco Corp. , 

9/12B (Dec. ), 2B 
Glossary: "Essential Special Terms in Computers and 
Data Processing — Suggested List, and Defini- 
tions": Part 1, 9/9 (Sept. ), 19 

"Essential Special Terms in Computers and Data 
Processing — Suggested List, and Definitions": 
Part 2, 9/10 (Oct. ), 34 

"Essential Special Terms in Computers and Data 
Processing — Suggested List, and Definitions": 
Part 3, 9/11 (Nov. ), 27 

"Four Prefixes for Sizes, " by Frank Leary, 9/11 
(Nov.), 20 
"Glossary of Computer Terms" (in Readers' and 

Editor's Forum), 9/8 (Aug.), 22 
Goodman, Richard, "Automatic Programming of 

Digital Computers — National Information Centre, 

Great Britain, " 9/2B (Feb. ), 8B 
Goodyear Aircraft Corp. , "Radar Data Computer to 

Eliminate Ship Collisions at Sea, " 9/11B (Nov. ), 

12B 
Governments: "Increased Use of Computers in State 

and Local Governments Shown by Survey, " by The 

Diebold Group, 9/12B (Dec. ), 3B 
"Graduate-Level School to Train People to Find Com- 
puter System Solutions to Complex Business and 

Scientific Problems, " by D. R. Wright, 9/8B (Aug. ), 

6B 
Green, Carl W. , "Non-Linear Magnetics Conference 

in October, 1960 — Call For Papers, " 9/3B (Mar. ), 

7B 
Greene, Richard M. , Jr. , "Computer Applications 

List — Four More Applications, " 9/3 (Mar.), 22 
"Greetings to Computers, " 9/12B (Dec. ), 12B 
Grisoff, S.F., "Daedalus: •Complete-The-Square' 

Computer — Correction, " 9/11 (Nov. ), 20 

H: Haga, Enoch J. , "Computers and Data Processing 
in Business Education, " 9/7 (July), 17 

"Data Processing Training in California's Junior 

Colleges": Parti, 9/8 (Aug.), 18 

"Data Processing Training in California's Junior 

Colleges, ": Part 2, 9/9 (Sept. ), 22 
"The 'Hall of Discussion' " (in Readers' and Editor's 

Forum), 9/11 (Nov. ), 21 
"Handling Naval Tactical Situations, " by R. E. McDon - 

aid, 9/10 (Oct. ), 25 
Harbaugh, "Division of Labor, " 9/3 (Mar. ), 14 

"Reference to Memory, " 9/4 (Apr.), 12 
Harper, Samuel D. , "The Honeywell 400 Computer, " 

9/5B (May), 5B 
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Hedden, George A. , Jr., "Why a Small Computer?", 
9/9 (Sept. ), 17 

"Helicopter Air-Borne Electronic Air Defense System, " 
by Hughes Aircraft Co. , 9/5B (May), 2B 

"High-Speed Common-Language Communications Be- 
tween Satellites and Earth Stations, " by Systems 
Div. , Beckman Instruments, Inc. , 9/9B (Sept. ), 5B 

"High Speed Communication Over Telephone Lines, " 
by Stromberg Carlson, a Div. of General Dynamics, 
9/7B (July), 3B 

"High-Speed Computation and Instrumentation for Pro- 
cess Control, " by Instrument Society of America, 
9/5B (May), 12B 

"High Speed Control Over Positioning and Drilling Holes 
in Circuit Boards, " by Micro-Path, Inc. , 9/9B 
(Sept.), 8B 

"High-Speed Data Communication System, " by Strom- 
berg Carlson, Div. of General Dynamics, 9/10B 
(Oct.), 7B 

"High-Speed Data Transmission Group Organized in 
California" (in Readers' and Editor's Forum), 
9/9 (Sept. ), 24 

"High-Speed Data Transmission System Using Tele- 
phone Lines, "by Digitronics Corp., 9/11B (Nov.), 
10B 

"High-speed magnetic tape, "New High-Speed Mag- 
netic Tape Drive" (in Readers' and Editor's Forum), 
9/2 (Feb. ), 1, 6 

"High-Speed Printing Equipment — Contract, " by 
Potter Instrument Co. , 9/3B (Mar. ), 10B 

"High Speed 'Rod* Magnetic Memory for Naval 
Ordnance Test Station, " by National Cash Regi- 
ster Co. , 9/6B (June), IB 

Holmes, James F. , "Undetected Errors in 5-Unit 
Code Transmission and Their Elimination, " 9/11 
(Nov.), 10 

"Honeywell 290 Digital Computer for Industrial Pro- 
cess Control, " by Minneapolis Honeywell Regulator 
Co. , Industrial Div. , 9/10B (Oct. ), 4B 

"The Honeywell 400 Computer, " by Samuel D. Harper, 
9/5B (May), 5B 

"Honeywell 800 Computer Has Now an Order Backlog 
of $35, 000, 000, " by Datamatic Div. , Minneapolis- 
Honeywell, 9/3B (Mar. ), 9B 

Hound dog data, "Computer Language Translator 
Speeds Processing of Hound Dog Data at North 
American Aviation, " by Electronic Engineering 
Co. of Calif. , 9/2B (Feb. ), 6B 

HRB-SLnger, Inc. , "Detailed Aerial Photos at Night 
Possible With Infrared Scanning, " 9/4B (Apr. ), 
9B 
"Special-Purpose Computer Measures Weather to 
Aid Fuel Dealers' Scheduling, " 9/11B (Nov. ), 5B 

"Huge Computer LARC to Aid Physicists at U. C. , " by 
Univ. of Calif. , Lawrence Radiation Lab. , 9/12B 
(Dec), 9B 

Hughes Aircraft Co. , "Helicopter Air-Borne Electronic 
Air Defense System, " 9/5B (May), 2B 

Human being, study of, "Simulation of Equipment Re- 
quiring Constant Human Attention — So as to Study 
the Human Being, " by Battelle Memorial Inst. , 
9/10B (Oct. ), 11B 



"Human Development, " by John R. Smith, 9/2 (Feb. ), 

9 
Humble Oil and Refining Co. , Esso Standard Div. , 

"New Motor Oil Designed by Computer, " 9/5B 

(May), 2B 

I: ICBM, "Simulated ICBM Attacks on U. S. Analyzed 

in BMEWS Data-Processing System, " by Radio 

Corp. of America, 9/8B (Aug. ), 12B 
Ignorance, "Forms of Ignorance, " by Mrs. P. Cammer, 

9/4 (Apr. ), 6 
111. Inst, of Techn. ,.. Armour Research Foundation, 

"Electronic Map Preparer, " 9/10B (Oct.), 12B 
"Improved Numerical Control for Automatic Con- 
touring With Metal -Working Machines, " by General 

Electric, Specially Control Dept. , 9/9B (Sept. ), 9B 
Income, "Six Months Report of Income 1960 and 1959, " 

by Thomas J. Watson, Jr., 9/8B(Aug.), 8B 
"Increased Use of Computers in State and Local 

Governments Shown by Survey, " by the Diebold 

Group, 9/12B (Dec. ), 3B 
"Increasing Power Rating of a Nuclear Reactor Through 

Analog-Digital Conversion and Data Storage, " by Max 

Palevsky, 9/1 0B (Oct. ), 8B 
Index, Jan., 1959 to Dec, 1959, 9/1 (Jan.), 26 
Indexing, "Rapid Indexing of Thousands of Chemical 

Articles" (in Readers' and Editor's Forum), 9/5 

(May), 1, 18 
Information Systems, Inc. , "1000 Characters Per 

Second Read by Punched Tape Reader, " 9/9B 

(Sept.), 10B 
Infrared scanning, "Detailed Aerial Photos at Night 

Possible With Infrared Scanning, " by HRB -Singer, 

Inc., 9/4B (Apr.), 9B 
"Installation of New Data Processing System to Cut 

Steel Order Processing from Days to Minutes, " 

by Sharon Steel Corp. , 9/2B (Feb. ), 5B 
Inst, of Radio Engineers, "Electrical Techniques in 

Medicine and Biology — 13th Annual Conference, " 

9/10B (Oct. ), 4B 
Instrument-Automation Conference & Exhibit of the 

Instrument Society of America, "High-Speed Com- 
putation and Instrumentation for Process Control, " 

9/5B (May), 12B 
Instrument Society of America, "High-Speed Com- 
putation and Instrumentation for Process Con- 
trol, " 9/5B (May), 12B 

"New Fields of Instrumentation: Sea Space, " 
9/8B (Aug. ), 11B 
"Insurance Company Makes its Rate Book Calculations 

Automatic, " by Burroughs Corp. , 9/llB (Nov. ), 6B 
Insurance, "Computer Center for Servicing Insurance 

Companies, " by Recording and Statistical Corp. , 

9/12B (Dec. ), 11B 
"Integrated Automatic Toll Collecting" (in Readers' 

and Editor's Forum), 9/7 (July), 1, 17 
"Intellectronics, " by Simon Ramo, 9/1 (Jan.), 6 
"Internal Revenue Service Calculations to be Automa- 
tized, " by Intern. Bus. Mach. Corp. , 9/llB (Nov. ), 

10B 
International Business Machines Corp., "Data Trans- 
mission at Low Cost Over the Telephone, " 9/9B 
(Sept,), 6B 
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AUTOMATION -A National Resource, 
Not A Cause For Fear 



John Diebold 

The Diebold Group 
New York 5, N. Y. 

(Based on testimony before the Subcommittee on Automation and Energy Resources 
of the Joint Economic Committee of the U. S. Congress) 



I. Introduction 

Many of the promises, and certainly some of the 
problems of automation have become realities in 
American life. Automation has not only "arrived"; 
it has become the basis of a thriving new industry, 
lis effect on the economy has been to increase pro- 
ductivity and national output; in fact, the impor- 
tance of these effects necessitate our viewing automa- 
tion as a national resource. 

We have not, however used this resource as effec- 
tively as we should or could, although our achieve- 
ments seem spectacular. What has prevented us from 
making optimal use of automation are neither tech- 
nical nor economic barriers, but fear — fear of the 
human consequences of automation. We must rec- 
ognize that in order to reap the benefits of techno- 
logical innovation, we must be prepared for change; 
and we must be willing to consider new solutions to 
problems that we can't solve with old methods. But 
primarily it is a lack of facts which stimulates the 
fear. We still do not know enough about the effects 
of automation to deal intelligently with them. 

The predictions of my 1955 testimony have come to 
be realized. The automation industry has grown to 
major proportions, and with the development of versa- 
tile systems, special designs and lower operational 
costs, automation is now available to practically all 
sectors of the business community. According to esti- 
mates of my firm, there were four thousand computer 
systems installed by July 1960 (in contrast to the few 
dozen in operation at the time or the 1955 hearings). 

II. Bringing Automation Up to Date 

1. Automation Today 

Automation is more than a series of new machines 
and more basic than any particular hardware. 

It is a new way of organizing and analyzing produc- 
tion, a concern with the production process as a sys- 
tem, and a consideration of each element as part of 
the system. This concept of the system is the main 
contribution that automation will make to business 
organization. 

2. Applications and Uses of Automation 

A. Types of Automation: 

Computers: Automatic handling of information by 
use of electronic systems. 



The overriding factors dictating a decision to auto- 
mate are (1) to cut production costs, (2) to reduce 
labor requirements, (3) to do existing tasks faster, (4) 
to do tasks not possible before, (5) to increase produc- 
tivity, and (6) to aid in decision-making, by provid- 
ing fuller and faster information. Unfortunately, the 
worst reason, to save labor costs, is the most common 
one. The economics of the situation show that while 
automation does reduce costs, the reduction is seldom 
as much as expected. The error of this approach is 
that management underestimates the costs of installa- 
tion and operation, and, what is worse, does not plan 
so as to get real benefits from automation. 

"Detroit Automation": Integration of machines; 
linking together, by means of automatic transfer de- 
vices, of the machines of production. 

The potential of this type of automation was 
demonstrated as far back as 1951 in the Ford Motor 
engine plants. Unfortunately, inadequate planning 
and foresight and the underestimation of the magni- 
tude of the change to an automated plant have disap- 
pointed some installers of this equipment. 

Though mechanization of what we already do is 
the part of automation which has received the most 
attention, it is my belief that the fundamental im- 
portance of automation is not so much the connecting 
machines as it is the ability to create automatic infor- 
mation and control systems. 

Process Control: Computer and integrated control 
systems for operation of process (oil, chemical, atomic) 
plants. 

Automation has begun earlier and gone much 
further in the processing industries, than in manufac- 
turing, because the nature of the product — fluid — 
makes continuous flow much easier to achieve. Auto- 
mation in chemical manufacture and oil refining, 
which have gone furthest, not only greatly increases 
yield, lowers cost, but also allows for tremendous in- 
crease in product control — purity and uniformity. 

Numerical Control: The use of tape and other 
automatic control devices to direct operation of ma- 
chines and machine systems. 

Numerical control automation, which has just re- 
cently begun to be applied on a widespread basis, is 
especially applicable to small shops with short runs of 
greatly varying products — typical job shops. Since 
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TIMETABLE FOR AUTOMATION 



1960 61 



63 64 65 66 67 68 69 70 



Card-To- Card Transmission 
Magnetic Tape-To-Tape Transmission 

High-Speed Magnetic 
Tape-To-Tape Transmission 

Card-To-Card Information Stations 

In- Plant Information Stations 

In-Plant Inquiry and Control Stations 



COMMUNICATION EQUIPMENT 

1 'miiiiiiii 



AUTOMATIC MACHINE TOOLS 
I . J 



Common Input Language 

Magnetic Tape 
Controlled Transfer Equipment 



General Purpose Machine Tools 
General Purpose Assembly Machines 



General Purpose Computers 

Magnetic Ink Character Recognition 

Character Translation By Scanning 

New Compact Computers 

Audio Translation 

Mechanical Stenographer 




COMPUTER HARDWARE 

illinium 



Initial Availability 



1960 61 62 63 64 65 66 67 68 69 70 
1 1 1 1 Moderate Acceptance IIH Full Acceptance 

Figure 1 — Timetable for Automation 



the bulk of U. S. hard-goods production is in lots of 
less than 25 identical units, numerically controlled ma- 
chine tools are of utmost importance to the factories 
of the future since such machines will be capable of 
producing a short run of one product and then, with 
a change of tape, producing a few more units of an 
entirely different product, all from the same tool. 
Tools are therefore two to four times more productive 
under numerical control than comparable tools under 
manual or tracer control. The next decade will see 



the spread of this kind of system in the plant, as the 
last decade has seen the spread of the computer in the 
office. 

B. Who Uses Automation? 

Woefully little qualitative data is available, how- 
ever, from a qualitative standpoint, the bulk of com- 
puter installations can be accounted for among the 
following industries: aircraft manufacturers, transpor- 
tation, insurance companies, computer component 
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manufacturers, financial firms, public utilities, other 
manufacturing, military and research, science and en- 
gineering. 

Though most small businesses have not had the 
benefits of automation, the expansion in the number 
of service bureaus and data centers, cooperative 
bureaus, and the increasing availability of new small- 
scale computers, will enable small businesses to make 
increasing use of automation techniques. 

C. Expected Developments: 

During the next decade, the developments in auto- 
mation should have a growing impact on American 
industry. The most important progress will be made 
in the area of communication equipment. Before 1970 
it will be possible to feed information from remote 
stations in plants and offices directly into a central 
computer which will maintain an up-to-the-minute file 
and will immediately feed back answers to requests for 
any data contained in the file. By 1963, continued ad- 
vances will make possible the in-plant inquiry and 
control station, which should automate the whole 
scheduling process. 

The truly automatic factory is still far from a reality 
today, but during the next decade, improvements on 
existing equipment and systems will bring it closer to 
realization. The next step after the development of 
automatically controlled general purpose machine 
tools, will be the development of general purpose as- 
sembly machines. 

Behind all of these advances are a number of major 
improvements in the computer itself, such as general 
purpose computers, available this year and new com- 
pact computers, which will be available in 1964. 
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Figure 2 — Growth of Gross National Product 
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Figure 4 — Growth of Numerical Control Equipment 



11 




#p 



ir- ****»> *v*K*M^-mr . -*■-, ^fttpfeufteK,... . a*-**** ••-„«,.. ***** 



^ 1 i£i^M^^Md 







This "hothouse" grows crystals..) to 




BREAKING THROUGH THE LANGUAGE 
BARRIER. An experimental IBM translator 
developed for the Air Force has been trans- 
lating Russian into rough but understand- 
able English for more than a year. Above 
is the machine's rotating "memory" disc. 
It provides the machine a vocabulary in 
excess of 2 million words and phrases. 



DESIGNING THE BEST MACHINES FOR 
MAN'S USE. IBM Research seeks better 
ways of bridging human and computer 
capabilities. Above, a research psychologist 
studies human reliability and error making 
in perceiving patterns, including number 
patterns, one of the many fascinating sub- 
jects under constant investigation. 



SUPER-COOLED METALS SPEED RE- 
SPONSE. In general the resistance of 
metals decreases as the temperature is 
lowered. However, there are certain metals 
called superconductors, the resistance of 
which drops abruptly at a critical low tem- 
perature characteristic of the metal. Tak- 
ing advantage of this phenomenon, IBM 
researchers have made devices with on-off, 
or switching, speeds of 2 billionths of a 
second! 
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ils.J to shrink future IBM computers 



Men have been making electronic parts for 
years. Today, IBM research scientists are groiv- 
ing them ! 

Inside this quartz tube, in an atmosphere of 
active gases, component parts are built atom by 
atom, through a process called vapor growth. 

It's an intriguing process — but even more inter- 
esting is the promise that tiny, vapor-grown elec- 
tronic components hold for tomorrow's computers. 
Data processing systems could be smaller, for one 
thing. And they could do a wider variety of jobs, 



work faster, and lower the unit costs of processed 
data. 

"Shaping tomorrow in a quartz tube" is only one 
of the pioneering and creative projects that keep 
our research people busy. At the left you'll see 
some other current projects. All are exciting 
possibilities for solving problems tomorrow — and 
all are examples of the technological leadership 
that helps make possible the advanced IBM sys- 
tems you use today. 



IBM 

DATA PROCESSING 



3. Growth in the Automation Industry 

In the last live years the growth in the use of auto- 
mation techniques hasvcertainly been great, but it is 
my belief that this billion dollar automation equip- 
ment industry of today is still in its infancy, and its 
growth rate will outstrip that of the entire economy 
for a while to come. 

The following predictions are based on industry 
data gathered by my firm and projections of future 
growth based thereon. 

Process Controls and Instruments 

This industry should grow threefold by 1970, so 
that we may expect expenditures for controls and in- 
strumentation equipment to approach or even exceed 
three billion dollars a year by then. Of this about two 
billion dollars will be for equipment going to the proc- 
ess industries. Thus the growth rate in these industries 
will be better than ten per cent per year for the next 
decade. 

Numerical Control 

Numerical controls have shown the greatest growth 
rate of any sector of the automation equipment field. 
In fact annual sales have been doubling the previous 
year's record for the last few years. Of course this is 
the newest commercially accepted technique, and total 
actual volume is small. We expect the high growth 
rate to continue; and in the next three years we esti- 
mate the industry will grow by five hundred per cent 
10 the one hundred million dollar range. 

Electronic Data Processing 

Electronic data processing is the most extensively 
used technique developed within the concept of auto- 
mation, and its influence will grow even greater. From 
an installed value of about 75 million dollars worth of 
equipment in 1955, 1960's installation value should 
be about 650 million dollars. The industry is capable 
of doubling this 1960 figure within five years. 

4. Economic and Social Aspects of Automation 

I do not believe that we are presently experiencing 
the full economic and social influences of automation. 
Neither technical nor economic feasibility have held 
back the introduction of automation, but lack of 
understanding of the new technology, fear and im- 
proper planning have. One could say that the eco- 
nomic and social environment had a greater limiting 
effect on automation than the impact of automation. 

Economic Aspects of Automation 

In the period from 1947 to 1959 total U. S. private 
industry has had an annual rate of increase in output 
per man-hour of about 3%; in the non-agricultural 
sector, the figure is about 2i/ 2 %. These figures do not 
indicate any revolutionary effects from automation. I 
do not mean to minimize the substantial productivity 
gains which have been made in a number of individual 
industries; this subcommittee will no doubt be pro- 
vided with many statistics as to job eliminations and 
dislocations attributed to technological change. How- 
ever, I want to avoid attributing these results to auto- 
mation. 

If normal technological change takes place in a 
rapidly expanding economy, usually the benefits of 
change only are noticeable: increased productivity, 



higher wages, new products, etc. However, when these 
same changes occur in a slow-moving economy, dis- 
ruption may occur. In our case we are suffering not 
from too rapid an introduction of technology, but 
from too slow a rate of economic growth — the recent 
average being about 2.5%. 

Social Aspects of Automation 

Automation's social consequences are broader than 
its economic effects. However here also there is a great 
lack of facts. 

From my own experience I find there is an increase 
in the percentage of skilled personnel for a given oper- 
ation after electronic data processing is introduced. 

The most clear social need is for more education. 
Beyond retraining for more highly skilled jobs, we 
must face the larger problem of increasing our re- 
sources of engineers, scientists and trained technicians. 

Foreign Aspects of Automation 

In terms of growth rate in practical application and 
absolute number of automated installations the U. S. 
is ahead of any country in the free world. 

We have no quantitative data on Communist-bloc 
nations but we do know that they are moving ahead 
at a fast rate. Premier Khrushchev's report to the 21st 
Congress of the Communist Party stated "Integrated 
mechanization and the automation of production 
processes constitute the chief and decisive means for 
ensuring further technical progress in the economy 
and, on this basis, a new rise in labor productivity, the 
lowering of costs and prices, and the improvement of 
the quality of products." I suggest that it would be 
sheer folly to take these words lightly. 

We must also not underestimate European busi- 
ness. My company's recent survey indicates that West- 
ern Europe has a total of over 2,000 computer installa- 
tions (about 20% of the total number of U. S. installa- 
tions). However over 90% of this total are small com- 
puter system installations. France and Germany to- 
gether have almost 70% of the European total. 

It is essential that we realize the production efficien- 
cies of automation if we are to compete effectively in 
the free world markets, maintain our defense position, 
and yet increase our standard of living. 

III. Guide to a Study of Automation 
in the U. S. Economy 

In my final recommendation before this subcommit- 
tee in my initial testimony, I suggested that a study of 
automation be undertaken on a comprehensive basis. 
This study is still needed. I prepared a planning pam- 
phlet last year for the National Planning Association 
outlining such an industry-by-industry case study of 
what automation has meant so far so that we may 
foresee what it is likely to mean in the future. I 
again strongly recommend that such a study be under- 
taken. 

Conclusions 

The United States Government should formulate a 
national policy that will effectively stimulate automa- 
tion by creating an environment that encourages a 
speed-up in the business use of this new technology. 

Automation is a tool for economic growth, and as 
such it is a potent national resource. The basic effect 
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of automation and technological change on the econ- 
omy is to increase productivity. It is precisely this in- 
crease in productivity which will enable real growth 
in national output. 

The nation cannot sustain a high rate of technologi- 
cal advance without coping with these problems; we 
simply cannot wait for evolutionary forces to solve 
our internal problems. 

The national policy that will foster automation and 
technological innovation must be aimed at creating 
an environment receptive to change. This policy 
should set in motion the following programs simul- 
taneously. 

1 . An intensive and continuing study of the human 
and economic effects of automation. Fear — fear 
of job dislocation and human debasement— has 
obscured the necessity to automate. The basis 
of this fear must be removed. That can only 
happen through an honest effort to prevent hu- 
man harm. Such an effort depends on gathering 
of facts. 

2. An enlightened tax policy aimed at encourag- 
ing business innovation. 

.'). A government technical program aimed at dis- 
seminating advances made in military research 
to business. 

I. A positive program for encouraging growth in 
special problem areas, involving cooperative 
effort in all sectors of the economy, including: 

— Federal stimulation of new business through 
fiscal policy 

— State and local government provision for 
worker training and retraining facilities in 
area redevelopment 

— Business initiation of programs to assist em- 
ployees in adapting to changed situations 

— Labor-sponsored retraining programs and in- 
telligent collective bargaining. 

Though these recommendations are far from new, 
it is vital that they be carried out. I recommended 
a study of automation at the 1955 congressional hear- 
ing, as others have since. Concerted action of govern- 
ment, community, and business to make the fullest 
use of this most important national resource — auto- 
mation — has been suggested previously, although in 
vain. 

I think it is worth remembering that a national 
resource, as well as a natural resource, can be lost for- 
ever if it is not conserved with intelligence and far- 
sighted planning. 





rattling good history 



"War," wrote Thomas Hardy, "makes 
rattling good history; but Peace is poor 
reading." Scientists at Project Omega, 
in Washington, taking a pioneering part 
in the ancient and honorable tradition of 
war gaming that stretches from the first 
chess of 3,000 years ago to modern 
stochastic models, are writing rattling 
good history in both fields, 
war and peace. 

Synthetic history, they call it: the 
application of advanced mathematical 
thought, and the digital computer 
simulation of war or in support of map 
battles, have brought Project 
Omega to the frontiers of new 
developments in gaming, for Army, 
Navy, Air Force, OCDM and ARPA, as 
well as business and industrial sponsors. 

For your free copy of THE GAME OF 
WAR, an illustrated history of the 
highlights of war gaming over 3,000 
years, illustrated with authentic warriors 
of the periods, write to James L. Jenkins. 

Technical Operations, 
Incorporated 



tech/ops 



3600 M Street Northwest Washington 7, D. C. 
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CALENDAR OF COMING EVENTS 



Jan. 16-19, 1961: ISA Winter Instrument-Automation 
Conference & Exhibit, conference at Sheraton -Jefferson 
Hotel, exhibit at Kiel Auditorium, St. Louis, Mo.; con- 
tact William H. Kushnick, Exec. Dir., ISA, 313 Sixth 
Ave., Pittsburgh 22, Pa. 

Feb. 1-3, 1961: Winter Convention on Military Electron- 
ics, featuring Communications, Telemetry, Data Han- 
dling and Display, Los Angeles, Calif.; contact Dr. 
John J. Meyers, Hoffman Electronics Corp., Military 
Products Div., 3717 S. Grand Ave., Los Angeles 7, 
Calif. 

Feb. 13-16, 1961: Third Institute on Information Storage 
and Retrieval, The American University, Washington, 
D. C; contact Prof. Lowell H. Hattery, Dir., Center 
for Technology and Administration, The American Uni- 
versity, 1901 F St., N.W., Washington 6, D. C. 

Feb. 15-17, 1961: International Solid State Circuits Con- 
ference, Univ. of Pa. and Sheraton Hotel, Philadelphia, 
Pa.; contact Jerome J. Suran, Bldg. 3, Rra. 115, General 
Electric Co., Syracuse, N. Y. 

Mar. 16-17, 1961: Conference on Data Processing Tech- 
niques and Systems, sponsored by Numerical Analysis 
Laboratory at the University of Ariz., featuring "Dis- 
cussions of data processing problems in engineering and 
scientific research," Tucson, Ariz.; contact Miss Betty 
Takvam, Conference Secretary, Numerical Analysis Lab., 
Univ. of Ariz., Tucson, Ariz. 

Mar. 20-23, 1961: IRE International Convention, Coli- 
seum and Waldorf-Astoria Hotel, New York, N. Y.; 
contact Dr. G. K. Neal, IRE, 1 E. 79 St., New York 
21, N. Y. 

April, 1961: Joint Automatic Techniques Conference, 
Cincinnati, Ohio; contact J. E. Eiselein, RCA Victor 
Div., Bldg. 10-7, Camden 2, N. J. 

Apr. 19-21, 1961: S. W. IRE Reg. Conf. and Elec. 
Show, Dallas, Tex.; contact R. W. Olson, Texas In- 
struments Co., 6000 Lemmon Ave., Dallas 9, Tex. 

May 2-4, 1961: Electronic Components Conference, Jack 
Tar Hotel, San Francisco, Calif. 

May 7-8, 1961: 5th Midwest Symposium on Circuit 
Theory, Univ. of 111., Urbana, 111.; contact Prof. M. E. 
Van Valkenburg, Dept. EE, Univ. of Illinois, Urbana, 
111. 

May 8-10, 1961: 13th Annual National Aerospace Elec- 
tronics Conference, Biltmore and Miami Hotels, Dayton, 
Ohio; contact Ronald G. Stimmel, Chairman, Papers 
Committee, Institute of Radio Engineers, 1 East 79 St., 
New York 21, N. Y. 

May 9-11, 1961: Western Joint Computer Conference, 
Ambassador Hotel, Los Angeles, Calif.; contact Dr. 
W. F. Bauer, Ramo-Wooldridge Co., 8433 Fallbrook 
Ave., Canoga Park, Calif. 

May 22-24, 1961: National Telemetering Conference, 
Chicago, 111. 

May 22-24, 1961: Fifth National Symposium on Global 
Communications (GLOBECOM V), Hotel Sherman, 



Chicago, 111.; contact Donald C. Campbell, Tech. Pro- 
gram Comm., I.T.T. — Kellogg, 5959 S. Harlem Ave., 
Chicago 3 8, 111. 

May 23-25, 1961: Symposium on Large Capacity Memory 
Techniques for Computing Systems, Dept. of Interior 
Auditorium, C St., Washington, D. C; contact Miss 
Josephine Leno, Code 43 0A, Office of Naval Research, 
Washington 2 5, D. C. 

June, 1961: Joint Automatic Control Conference, Univ. 
of Colorado, Boulder, Colo.; contact Dr. Robert Kramer, 
Elec. Sys. Lab., M.I.T., Cambridge 39, Mass. 

June 28-30, 1961: 1961 National Conference and Exhibit, 
National Machine Accountants Association, Royal York 
Hotel, Toronto, Canada. 

July 9-14, 1961: 4th International Conference on Bio- 
Medical Electronics & 14th Conference on Elec. Tech. 
in Med. & Bio., Waldorf Hotel, New York, N. Y.; 
contact Herman Schwan, Univ. of Pa., School of EE, 
Philadelphia, Pa. 

July 16-22, 1961: 4th International Conf. on Medical 
Electronics & 14th Conf. on Elec. Tech. in Med. & Bio., 
Waldorf Astoria Hotel, New York, N. Y.; contact Dr. 
Herman P. Schwan, Univ. of Pa., School of Electrical 
Eng., Philadelphia, Pa. 

Aug. 22-25, 1961: WESCON, San Francisco, Calif.; con- 
tact Business Mgr., WESCON, 143 5 La Cienega Blvd., 
Los Angeles, Calif. 

Sept., 1961: Symposium on Information Theory, M.I.T., 
Cambridge, Mass. 

Sept. 4-9, 1961: Third International Conference on Analog 
Computation, organized by the International Association 
for Analog Computation and the Yugoslav National 
Committee for Electronics, Telecommunications, Auto- 
mation and Nuclear Engineering, Belgrade, Yugoslavia. 

Sept. 6-8, 1961: National Symposium on Space Elec. & 
Telemetry, Albuquerque, N. M.; contact Dr. B. L. 
Basore, 2405 Parsifal, N.E., Albuquerque, N. M. 

Sept. 6-8, 1961: International Symposium on the Trans- 
mission and Processing of Information, Mass. Inst, of 
Technology, Cambridge, Mass.; contact Peter Elias, 
RLE, M.I.T., Cambridge 39, Mass. 

Sept. 6-8, 1961: 1961 Annual Meeting of the Association 
for Computing Machinery, Statler Hotel, Los Angeles, 
Calif.; contact Benjamin Handy, Chairman, Local Ar- 
rangements Committee, Litton Industries, Inc., 11728 
W. Olympic Blvd., W. Los Angeles, Calif. 

Sept. 11-15, 1961: The Third International Congress on 
Cybernetics, Namur, Belgium; contact Secretariat of 
The International Association for Cybernetics, 13, rue 
Basse Marcelle, Namur, Belgium. 

Oct., 1961: National Symposium on Space Elec. & Tele- 
metry, Albuquerque, N. M.; contact A. B. Church, 
1504 Princeton, S.E., Albuquerque, N. M. 

Dec. 3-7, 1961: Eastern Joint Computer Conference, 
Sheraton Park Hotel, Washington, D. C. 



16 



COMPUTERS and AUTOMATION for January, 19G1 



1960 ANNUAL INDEX 



;ed 



imer, 



ral 

9B 

i9,» 



ough 

' Max 



>r, 



n- 
1," 



ons 
, 6B 
ice 



ia- 

ns- 
'9B 



"Educating the IBM 7070 Computer, " 9/5B (May), 

3B 
"Internal Kevenue Service Calculations to be 

Automatized, » 9/11B (Nov. ), 10B 
"Six Months Report of Income 1960 and 1959, " by 

Thomas J. Watson, Jr. , 9/8B (Aug. ), 8B 
"Stock Transactions by Computer, " 9/4B (Apr. ), 

8B 
International Business Machines Corp. , Advanced 
Systems Devt. Lab. , "Checking Bits Which Cor- 
rect Errors or Bursts of Errors in Transmission 
of Digital Information Over Lines, " 9/7B (July), IB 
International Business Machines Corp. , Data Processing 

Div. , "Electronic Law Library Shown to At- 
torneys, " 9/11B (Nov. ), 3B 
"New Computer Model With Lower Tape & Costs, " 

9/10B (Oct. ), 6B 
"Optical Reading Machine, " 9/11B (Nov. ), 2B 
"Shell Oil First New York City Customer for IBM 

Computers-By-The-Hour, " 9/3B (Mar. ), 4B 
International Business Machines Corp. , Federal 

Systems Div. Lab. , "New Air-Space Navigation 

System, " 9/7B (July), 12B 
"100, 000 Bits of Information in 6 Ounces of Memory. 

Drum, " 9/9B (Sept. ), 2B 
"International Computer Federation Formed by Twelve 

Nations, " by I. L. Auerbach, 9/3B (Mar. ), 6B 
"International Sumposium on Data Transmission, Delft, 
Netherlands, September 19 to 21, 1960, " 9/7B 
(July), 11B 
International Telephone and Telegraph Corp. , "Air- 
lines Reservations System for Air France, " 

9/4B (Apr. ), 7B 
"Electronic Star Navigation, " 9/6B (June), 10B 
"Light-Weight Teleprinter, " 9/7B (July), 10B 
"Starting an Automatic Post Office Within a Balloon, " 

9/3B (Mar. ), 9B 
"Television System for Sending Maps by Telephone, " 

9/4B (Apr. ), 8B 
Investment, "Business Machines Industry — Invest- 
ment Prospects, " by Value Line Investment Survey, 
9/8B (Aug. ), 5B 
"Invitation for Proposals for Documentation Research, " 

by National Science Foundation, 9/9B (Sept. ), 5B 
Italian, "12 Million Agricultural Census Cards from 
the United Arab Republic to be Fed into Italian Com- 
puters, " by Dr. P. V. Sukhatme, 9/10B (Oct.), 11B 

J: "Japan Air Lines Orders Bendix G-15 Data Pro- 
cessing System for Use in Flight Planning, " by 
Bendix Computer Div. , Bendix Corp. , 9/8B 
(Aug.), 4B 

"Jargon in the Computer Field? " (in Readers' and 
Editor's Forum), 9/4 (Apr.), 6 

Jarvie, Phil, "Correction — Alwac Computer Division 
of El-Tronics Expanding, " 9/9 (Sept. ), 24 

Jet Planes, "Digital Operational Flight Trainer for 
Navy Jet Planes, " by Sylvania Electric Products, 
Inc. , 9/4B (Apr. ), 12B 

Jet, "U. S. Navy-Air Force High Speed Digital Simu- 
lator Can Depict More Than 50 Emergency Jet 
Conditions, " 9/10B (Oct. ), IB 



Jetliner, "Electronic Computer Becomes Autopilot 

for a Jetliner, " by Sperry Phoenix Co. , Div. of 

Sperry Rand Corp. , 9/12B (Dec. ), 4B 
Job, "Engineers Can Match Wits with General Electric 

Before Applying for Job, " by Deutsch & Shea, Inc. , 

9/6B (June), 10B 
"Joint Automatic Control Conference, Cambridge, 

Mass., Sept. 7-9, 1960, " by William D. Archibald, 

9/7B (July), 9B 
"Joint Users Group, " 9/11B (Nov. ), 7B 
"Journal of Mathematical Analysis and Applications, 

Starting 1960, " by Academic Press, 9/3B (Mar. ), 

7B 
Journal, "Computer Journal n* 1, " (in Readers' and 

Editor's Forum), 9/2 (Feb. ), 6 

K: Kamata, Ubon, "Experiments for Ultra-High- 
Speed Computer Reported Successful, " 9/3B (Mar.), 
4B 

Kalvar Corp. , "New System Turns Electronic Data 
into Film Images, " 9/12B (Dec. ), 12B 

Kappler, M. O. , "Computer Programming for Command 
Control Systems, " 9/5 (May), 8 

Kramer, S. J. , "Processing an Average of 90, 000 
Check and Deposit Transactions Daily, "9/1 (Jan.), 
10 

Krehbel, Elmer M., "Computer Programming Courses 
at Santa Monica City College, " 9/9 (Sept. ), 25 

Kunsman, Donald H. , "Simple Word Instructions for 
Computers — Cobol Becoming Operational on RCA 
501 in Early October, " 9/10B (Oct. ), 2B 

L : Labor, "Automation and Labor" (in Readers' and 

Editor's Forum), 9/1 (Jan.), 6- 
Laboratory for Electronics, Computer Products Div., 
"New Magnetic Disk Memory Devices, " 9/6B (June), 
9B 
Laboratory for Electronics, "Contract for New 

Bernouilli-Disk Memory Device, " 9/2B (Feb. ), 7B 
Language, "A Common Language to Program Com- 
puters for Business Problems, " by Charles A. 
Phillips, 9/1 (Jan. ), 8 
"A Common Language to Program Computers for 
Business Problems — Second Report, "by 
Charles A. Phillips, 9/10 (Oct.), 6 
"Structure of Language and Its Mathematical As- 
spects — Meeting, " by Mrs. Robert Drew Bear, 
9/4B (Apr. ), 2B 
Language translator, "Computer Language Trans- 
lator Speeds Processing of Hound Dog Data at 
North American Aviation, " by Electronic 
Engineering Co. of Calif. , 9/2B (Feb.), 6B 
"The Photoscopic Language Translator, " by Neil 
Macdonald, 9/8 (Aug.), 6 
LARC, "Huge Computer LARC to Aid Physicists at 
U. C. , " by Univ. of Calif. , Lawrence Radiation 
Lab. , 9/12B (Dec. ), 9B 
"Largest Computing Service Center in U. S. Opened, " 

by Control Data Corp. , 9/6B (June), 4B 
Lasher, Clair C, "Electronic Computers in the 

Future, " 9/6B (June), 12B 
Law library, "Electronic Law Library Shown to 
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Attorneys, " by Intern. Bus. Mach. Corp. , Data 

Processing Div. , 9/llB (Nov. ), 3B 
Lawrence Radiation Lab. , Univ. of Calif. , "Huge 

Computer LARC to Aid Physicists at U. C. , " 

9/12 B (Dec), 9B 
Learning, "Methods of Learning, " by Louise G. 

Peterson, 9/2 (Feb. ), 8 
Leary, Frank, "Four Prefixes for Sizes, " 9/11 

(Nov.), 20 
Ledger Cards, "Magnetic Ledger Cards and Other 

Capacities of the NCR 390, " by National Cash 

Register Co. , 9/7B (July), 7B 
Letters from readers on "Computers and Automation", 

"What Do You Think?" (in Readers' and Editor's 

Forum), 9/4 (Apr. ), 13 
Leutert, Dr. W. W. , "Optimization of Business 

Operations, " 9/7 (July), 5 
LGP-30 computer, "400th Installation of LGP-30 

Computer, " by Royal McBee Data Processing 
Div. , 9/6B (June), 4B 

"Meeting of Users of LGP-30, " by J. H. Vanderford, 
9/6B (June), 11B 
Library, "Developing and Testing Book-Marking 

Equipment, " by Council on Library Resources, 
Inc. , 9/5B (May), 11B 

"Electronic Law Library Shown to Attorneys, " by 
Intern. Bus. Mach. Corp. , Data Processing 
Div. , 9/llB (Nov. ), 3B 
Librascope Div. , General Precision, Inc., "Uni- 
versal Circuit Cards to Speed Production, " 9/10B 

(Oct.), 9B 
Light -Weight Teleprinter, " by International Tele- 
phone and Telegraph Corp. , 9/7B (July), 10B 
Livingstone, "Computer for British Government 

Pension Operations, " 9/5B (May), 11B 
"Locations Where Computers Are Installed, " (in 

Readers' and Editor's Forum), 9/3 (Mar.), 22 
Lockheed Aircraft Corp. , "Television Cameras In- 
stalled Within Missiles, " 9/10B (Oct.), 5B 
Locomotive, "Remote Control of an Industrial 

Switching Locomotive, " by Union Switch and 

Signal Co. , Div. of Westinghouse Air Brake Co. , 

9/3B (Mar. ), 2B 
"Low Cost Bookkeeping for Small Machines, " by 

Charles A. Bail, 9/10 (Oct. ), 14 

M: Macdonald, Neil, "Computing Services Survey, " 

9/12 (Dec. ), 7 
"Over 300 Areas of Application of Computers, " 

9/1 (Jan. ), 13 
"The Photoscopic Language Translator, " 9/8 

(Aug.), 6 
"Survey of Commercial Computers": Part 1, 

9/1 (Jan. ), 16 
"Survey of Commercial Computers": Part 2, 

9/2 (Feb. ), 20 
Macfarlane, A. P. , "Computing and Data Processing 
Society of Canada — Conference, June 6 and 7, 
1960, Toronto, " 9/3 (Mar. ), 23 
Machine tool control, "Numerical Machine Tool Con- 
trol, " by Sperry Gyroscope Co. , Div. of Sperry 
Rand Corp., 9/4B (Apr.), 10B 



"Machine Translation and General Purpose Com- 
puters, " by B. D. Blickstein, 9/4 (Apr. ), 20 

Machines, "Thinking by Machines" (in Readers' and 
Editor's Forum), 9/8 (Aug. ), 22 

"Magnetic Core Memory to Withstand Shocks of 10 G 
and Vibration of 2000 Cycles Per Second, " by 
Telemeter Magnetics, 9/5B (May), 12B 

Magnetic disk memory, "New Magnetic Disk Memory 
Devices, " by Laboratory for Electronics, Com- 
puter Products Div. , 9/6B (June), 9B 

Magnetic films, "Thin Magnetic Films — Some Notes, " 
by Case Inst, of Technology, 9/4B (Apr. ), 7B 

"Magnetic -Ink Check-Processing Computer Appli- 
cation, " by First National Bank of Arizona, 9/3B 
(Mar.), IB 

"Magnetic Ledger Cards and Other Capacities of the 
NCR 390, " by National Cash Register Co. , 9/7B 
(July), 7B 

Magnetic memory, "High-Speed 'Rod' Magnetic Mem- 
ory for Naval Ordnance Test Station, " by National 
Cash Register Co. , 9/6B (June), IB 

Magnetic tape, "Automatic Degausser of Magnetic 

Tape on Reels, " by Consolidated Electrodynamics, 
9/5B (May), 8B 
"New High-Speed Magnetic Tape Drive" (in Readers' 

and Editor's Forum), 9/2 (Feb. ), 1, 6 
"Specially Designed Magnetic Tape and Recorder 
in Use in Satellite, " by Minnesota Mining and 
Manufacturing Co. , 9/12B (Dec. ), 10B 

"Magnetic Tape Recorder from Nose Cone That Re- 
entered Atmosphere, " by Ampex Data Products 
Co. , 9/8B (Aug. ), 4B 

"Magnetic Tape Sales Not Affected by New General 
Electric Recording Process Says Audio Devices, " 
by Audio Devices, Inc. , 9/2B (Feb. ), 6B 

"Magnetic Tape Stripes for New Ledger Sheets for 
Automatic Accounting Machines, " by Minnesota 
Mining and Manufacturing Co. , 9/6B (June), 5B 

Mail, "Automation of Mail Handling, " by U. S. Post 
Office Dept. , 9/10B (Oct. ), 8B 

"Mail to be Sent by Electronic Scanner, " by Stromberg 
Carlson Div. of General Dynamics Corp. , 9/12B 
(Dec), 2B 

Maps, "Electronic Map Preparer, " by Armour Re- 
search Foundation, 111. Inst, of Techn. , 9/10B 
(Oct.), 12B 
"Television System for Sending Maps by Telephone, " 
by International Telephone and Telegraph Corp. , 
9/4B (Apr. ), 8B 

Mark XI, "The Monrobot Mark XI Computer, " by 
Monroe Calculating Machine Co. , Div. of Litton 
Industries, 9/4B (Apr. ), 6B 

Mathematical analysis, "Journal of Mathematical 
Analysis and Applications, Starting 1960, " by 
Academic Press, 9/3B (Mar. ), 7B 

"Mathematics, " by Donald R. Brown, 9/2 (Feb. ), 9 

McDonald, R. E. , "Handling Naval Tactical Situations, " 
9/10 (Oct. ), 25 

McGovern, Patrick J. , "Can You Tell the Computer's 
Responses from the People's Responses?", 9/9 
(Sept.), 12 
"Computer Conversation Compared with Human 
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Conversation, " 9/9 (Sept. ), 6 
"The Probable Effects of Automatic Computers on 
the Professions, " 9/7 (July), 14 
McPherson, Edward M. , "Solving Production Control 
Problems With Electronic Data Processing, " 9/4 
(Apr.), 10 
Medical diagnosis, "Computers for Medical Diagnosis, " 
by Packard Bell Electronics Corp. , 9/5B (May), 4B 
"Medical Diagnosis by Computer: Recent Efforts, and 
Outlook, " by Steven G. Vandenberg, 9/2 (Feb.), 12 
Medicine, "Animal Medicine Manufacturing, " by Floyd 
J. Ritchie, 9/10 (Oct. ), 15 
"Use of Computers in Biology and Medicine is Dis- 
cussed, " 9/11B (Nov. ), 11B 
Medicine and biology, "Electrical Techniques in Medi- 
cine and Biology — 13th Annual Conference, " by 
Inst, of Radio Engineers, 9/10B (Oct. ), 4B 
"Meeting of Users of LGP-30, "by J.H. Vanderford, 

9/6B (June), 11B 
Meetings — SEE: Conferences 

Memory, "CBS Electronics Thin-Film Memory, " 9/4B 
(Apr.), 3B 
"Computer Memory Based on Tiny Magnetic Devices, 
Twistors, " by Western Electric Co. , 9/2B (Feb. ), 
IB 
"Contract for New Bernouilli-Disk Memory Device, " 

by Laboratory for Electronics, 9/2B (Feb. ), 7B 
"Core Memory Expands, Updates, Computer NORC, " 

by Daystrom, Inc., 9/9B (Sept.), 7B 
"The Ferreed: Microsecond Memory Drives Metallic 
Contacts, " by Bell Telephone Laboratories, 9/5B 
(May), 10B 
"Magnetic Core Memory to Withstand Shocks of 10 G 
and Vibration of 2000 Cycles Per Second, " by 
Telemeter Magnetics, 9/5B (May), 12B 
"Random Access Memory, " by Richard Terry, 9/8B 

(Aug.), 5B 
"Reference to Memory, " by Harbaugh, 9/4 (Apr. ), 12 
"Memory Core Stacks, " by Ferroxcube Corp. of Amer- 
ica, 9/6B (June), 12B 
Memory drum, "100, 000 Bits of Information in 6 Ounces 
of Memory Drum, " by Intern. Bus. Mach, Corp. , 
Federal Systems Div. Lab. , 9/9B (Sept. ), 2B 
Metal- working machines, "Improved Numerical Con- 
trol for Automatic Contouring With Metal -Working 
Machines, " by General Electric, Specialty Control 
Dept. , 9/9B (Sept. ), 9B 
"Meteorological Measurement — Automatic System for 
Observing and Data Collecting, " by J. F. Stephens, 
9/10 (Oct. ), 14 
"Methods of Learning, " by Louise G. Peterson, 9/2 

(Feb.), 8 
"Micro -Miniature Hermetically Sealed Transistor En- 
closure, " by Philco Corp. , Lansdale Div. , 9/6B 
(June), 6B 
Micro-Path, Inc. , "High Speed Control Over Positioning 
and Drilling Holes in Circuit Boards, " 9/9B (Sept. ), 
8B 
"A Midget Computer, " by L. Agayan, 9/7 (July), 17 
Miles, James G. , "Electronic Data Logging, " 9/10B 

(Oct.), 4B 
"Military Airforce Control for Maximum Deterrence, " 
by Lt. Col. Donald S. Davis, USAF, 9/4 (Apr.), 8 



Mine detection, "New Data Acquisiton System Aids in 
Mine Detection, " by Monitor Systems, Inc. , 9/12B 
(Dec), 3B 

Miniature printer, "Fast New Miniature Printer, " by 
Potter Instrument Co. , 9/5B (May), 4B 

"Miniature Sequence Programmer, " by Elgin Micronics, 
Div. of the Elgin National Watch Co. , 9/6B (June), 
11B 

Minneapolis-Honeywell, Datamatic Div. , "Honeywell 
800 Computer Has Now an Order Backlog of 
$35, 000, 000, " 9/3B (Mar. ), 9B 
"So. Calif. Edison to Install H 800 Data-Processing 
System, " 9/2B (Feb.), 3B 

Minneapolis Honeywell Regulator Co. , "Honeywell 290 
Digital Computer for Industrial Process Control, " 
9/10B (Oct. ), 4B 

Minnesota Mining and Manufacturing Co. , "Magnetic 
Tape Stripes for New Ledger Sheets for Auto- 
matic Accounting Machines, " 9/6B (June), 5B 
"Specially Designed Magnetic Tape and Recorder in 
Use in Satellite, " 9/12B (Dec. ), 10B 

Missile control, "Tiny New 'Space Age' Electron De- 
vice to Advance Missile Control and Guidance, " by 
Radio Corporation of America, 9/2B (Feb. ), 2B 

Missile flight, "Computers Linked in Study of Atlas 

Missile Flight, " by American Inst, of Electrical 
Engineers, 9/2B (Feb.), 3B 
"Electronic Simulators of Missile Flights Used to 
Aid U. S. Navy Training, " by Radiation, Inc. , 
System Development Div. , 9/12B (Dec. ), 5B 

Missile fuel, "Computer Programming to Determine 
Missile and Rocket Fuel Requirements, " by The 
Service Bureau Corp. , 9/9B (Sept. ), 4B 

Missile range, "Computer for the Pacific Missile Range, 
by Cmdr. R. A. Barracks, 9/3B (Mar. ), 4B 

Missiles, "Some Effects of the Change from Aircraft 
to Missiles, " by W. E. Zisch, 9/9B (Sept. ), 10B 
"Television Cameras Installed Within Missiles, " by 
Lockheed Aircraft Corp. , 9/10B (Oct. ), 5B 

Missouri School of Mines and Metallurgy, "Computer 
at the Missouri School of Mines and Metallurgy," 
by Hank Billings, 9/4B (Apr. ), 4B 

"Modernized Railway Communication System" by 
General Electric Co. , Communication Products 
Dept. , 9/9B (Sept. ), 4B 

Modules, "New Transistorized Digital Modules, " by 
Control Equipment Corp. , 9/2B (Feb. ), 6B 

"Molecular Electronic Fabrication, " by Alloyd Elec- 
tronics Corp. , 9/10B (Oct. ), 2B 

Molecular phenomena, "Probing Molecular Phenomena 
to Advance Digital Computer Technology, " by Servo - 
mechanisms/Inc. , 9/6B (June), 3B 

Monitor Systems, Inc. , "New Data Acquisition System 
Aids in Mine Detection, " 9/12B (Dec), 3B 

"The Monrobot Mark XI Computer, " by Monro Calcula- 
ting Machine Co. , Div. of Litton Industries, 9/4B 
(Apr.), 6B 

Monroe Calculating Machine Co. , Div. of Litton Indus- 
tries, "The Monrobot Mark XI Computer, " 9/4B 
(Apr.), 6B 

Morgan, E. D. , and Mrs. D. P. Armstrong, "Ten Years 
of Computer Experience and the 1960 Census, " 9/3 
(Mar.), 6 
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Motor oil, "New Motor Oil Designed by Computer, " 
by Esso Standard Div. , Humble Oil and Refining 
Co. , 9/5B (May), 2B 

"Movie Theater Tickets from Vending Machines, " by 
Universal Controls, Inc. , 9/11B (Nov. ), 6B 

"Multiple Use for a Univac 1105 Computer, " by Rem- 
ington Rand, Div. of Sperry Rand Corp. , 9/5B (May), 
6B 

Murphy, Walter A. , "Fire Control Computers — Their 
Development, " 9/8 (Aug. ), 14 

N: n+ 1, "Computer Journal n* 1" (in Readers' and 

Editor's Forum), 9/2 (Feb.), 6 
"A National Academy of Science, " by E. F. Cooley, 

9/4 (Mar. ), 13 
National Cash Register Co. , "High Speed 'Rod' Mag- 
netic Memory for Naval Ordnance Test Station, " 
9/6B (June), IB 
"Magnetic Ledger Cards and Other Capacities of the 
NCR 390, " 9/7B (July), 7B 
"National Machine Accountants Association National 
Conference, San Francisco, Calif. , June 22-24, 
1960, " 9/6B (June), 2B 
National Science Foundation, "Invitation for Proposals 

for Documentation Research, " 9/9B (Sept. ), 5B 

"National Symposium on Machine Translation, Feb. 2- 

5, 1960, at University of Calif. , Los Angeles, " 

9/2B (Feb. ), 9B 

Naval, "Handling Naval Tactical Situations, " by R. E. 

McDonald, 9/10 (Oct. ), 25 
Navigation, "Electronic Star Navigation, " by Inter- 
national Telephone and Telegraph Corp. , 9/6B 
(June), 10B 
"New Air-Space Navigation System, " by Inter. Bus. 
Mach. Corp. , Federal Systems Div. Lab. , 9/7B 
(July), 12B 
Navy, "Electronic Simulators of Missile Flights Used 
to Aid U. S. Navy Training, " by Radiation, Inc. , 
System Development Div. , 9/12B (Dec. ), 5B 
"U. S. Navy Employs Computer to Control Classi- 
fied Publications, " by Remington Rand, 9/8B 
(Aug.), 3B 
"Navy Aircraft Maintenance — Optimal Scheduling, " 

by I. J. Seligsohn, 9/10 (Oct.), 9 
Navy computer, "Arithmetical Section of the Univac 
Advanced Navy Computer" (in Readers' and Editor's 
Forum), 9/10 (Oct.), 1, 30 
Nervous system, "AIEE Panel Scans Subject of Adapting 
Human Brain, Nervous System Principles to Ma- 
chines, " by American Inst, of Electrical Engineers, 
9/2B (Feb. ), 4B 
Network administration, "Power Network Administra- 
tion" (in Readers' and Editor's Forum), 9/2 (Feb.), 
6 
"New Air-Space Navigation System, " by Intern. Bus. 
Mach. Corp. , Federal Systems Div. Lab. , 9/7B 
(July), 12B 
"New Computer Model With Lower Tape Costs, " by 
Intern. Bus. Mach. Corp. , Data Processing Div. , 
9/10B (Oct. ), 6B 
"New Data Acquisition System Aids in Mine Detection, " 
by Monitor Systems, Inc. , 9/12B (Dec. ), 3B 



"New Data Processing Unit Will Handle 720, 000 Savings 

Accounts, " by The Philadelphia Saving Fund Society, 

9/11B (Nov. ), 3B 
"New-Design Process Control Computer Passes Six- 
Month Mark in Marathon Run, " by Control Systems 

Div. , Daystrom, Inc. , 9/2B (Feb. ), 7B 
"A New Electro -Optical Relay: The Raysistor, " by 

William Weed, 9/8B (Aug. ), 9B 
"New Elliott 503 Computer Switches in 5 Milli-Micro- 

seconds, " by John Geddes, 9/8B (Aug. ), 4B 
"New Fields of Instrumentation: Sea Space, " by Instru- 
ment Society of America, 9/8B (Aug. ), 11B 
"New High- Speed Magnetic Tape Drive" (in Readers' 

and Editor's Forum), 9/2 (Feb.), 1, 6 
"New Magnetic Disk Memory Devices, " by Laboratory 

for Electronics, Computer Products Div. , 9/6B 

(June), 9B 
"New Motor Oil Designed by Computer, " by Esso 

Standard Div. , Humble Oil and Refining Co. , 9/5B 

(May), 2B 
"New Patents, " by Raymond R. Skolnick, 9/1 (Jan. ), 

34; 9/2 (Feb.), 30; 9/3 (Mar.), 30; 9/5 (May), 29; 

9/8 (Aug. ), 29; 9/9 (Sept. ), 30; 9/10 (Oct. ), 38; 

9/11 (Nov. ), 30; 9/12 (Dec. ), 42 
"New Portable Data Gathering System for Computer 

Linkage, " by Epsco, Inc. , 9/6B (June), 8B 
"New Post Office System Reduces Sorting Time up to 

58%, " by Automation Management, Inc. , 9/3B 

(Mar.), 5B 
"New Random-Access Disc-Memory With Flying Heads, " 

by Telex, Inc. , 9/9B (Sept. ), 3B 
"New Signature Scrambling Device to Block Bank Pass- 
book Forgery, " by Dr. H.J. Wall, 9/1 IB (Nov. ), 8B 
"New Source of Powerful Electrical Sparks, " by Cleve- 
land Graphite Bronze Div. , Clevite Corp. , 9/11B 

(Nov.), 9B 
"New System Turns Electronic Data into Film Images, " 

by Kalvar Corp. , 9/12B (Dec. ), 12B 
"New Transistorized Digital Modules, " by Control 

Equipment Corp. , 9/2B (Feb. ), 6B 
"News of Computers and Data Processors: 'Across the 

Editor's Desk', " — SEE: "Across the Editor's 

Desk" 
"1959 Eastern Joint Computer Conference, Boston, 

Mass., Dec. 1-3, 1959," 9/1 (Jan.), 7 
"The 1960 Decennial U. S. Census and New Elements 

of Data Processing, " by A. Ross Eckler, 9/10 

(Oct.), 18 
"1960 Eastern Joint Computer Conference, " by 

Nathaniel Rochester, 9/7B (July), IB 
"1960 Pictorial Report on the Computer Field, " 9/12 

(Dec), 13 
"1960. Turning Out to be a Good Year for the Business 

Machines Industry, " by Value Line Investment Sur- 
vey, 9/10B (Oct. ), 4B 
"Non-Linear Magnetics Conference in October, 1960 — 

Call For Papers, " by Carl W. Green, 9/3B (Mar. ), 

7B 
North American Aviation Corp. , Rocketdyne Div. , 

"Using Numerical Control in an Overall Approach, " 

9/3B (Mar. ), 10B 
Nuclear power plant, "Two RW-300 Computers Will 
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be Installed in Second French Nuclear Power Plant, " 
by Thompson-Ramo-Wooldridge Products Co. , 9/5B 
(May), 9B 
Nuclear reactor, "Increasing Power Rating of a Nuc- 
lear Reactor Through Analog-Digital Conversion and 
Data Storage, " by Max Palevsky, 9/10B (Oct. ), 8B 
Numbles, "Solving of 'Numbles' by Computer" (in 
Readers' and Editor's Forum), 9/3 (Mar.), 23 
Numerical control, "Improved Numerical Control for 
Automatic Contouring With Metal -Working Ma- 
chines, " byGeneral Electric, Specialty Control 
Dept. , 9/9B (Sept. ), 9B 
"Using Numerical Control in an Overall Approach, " 
by Rocketdyne Div. , No. American Aviation Corp. , 
9/3B (Mar. ), 10B 
"Numerical Control System Uses Computer -Type Logic 
to Control High-Speed Punch Press, " by Auerbach 
Electronics Corp. , 9/3B (Mar.), 7B 
"Numerical Machine Tool Control, " by Sperry Gyro- 
scope Co. , Div. of Sperry Rand Corp. , 9/4B (Apr. ), 
10B 
Nuvistor tube, "Production Improvements for the Nu- 
vistor Tube, " by Radio Corp. of America, 9/5B 
(May), 12B 

O: Office equipment, "Significant Earnings Gains 

Expected for Office Equipment Industry in 1960, " 
by Arnold Bernhard & Co. , 9/4B (Apr. ), 2B 
"Two Major Standardization Programs for the Office 
Equipment Industry, " by Alfred J. Ball, 9/10B 
(Oct.), 8B 
Oil, "New Motor Oil Designed by Computer, " by Esso 
Standard Div. , Humble Oil and Refining Co. , 9/5B 
(May), 2B 
"Oil Refinery Production and Storage, " by Floyd J. 

Ritchie, 9/10 (Oct. ), 16 
"100th Univac Solid State Computer, " by Remington 

Rand, Div. of Sperry Rand, 9/7B (July), 9B 
"100, 000 Bits of Information in 6 Ounces of Memory 
Drum, " by Intern. Bus. Mach. Corp. , Federal 
Systems Div. Lab. , 9/9B (Sept. ), 2B 
"125, 000 Operations Per Second for Sylvania 9400 
Computer, " by Sylvania Electric Products, Inc. , 
Div. of General Telephone and Electronics Corp. , 
9/12B (Dec. ), 11B 
"$1.3 Million for Programming for Automatic Air Traf- 
fic Control, " by System Development Corp. , 9/9B 
(Sept.), 9B 
"1000 Characters Per Second Read by Punched Tape 
Reader, " by Information Systems, Inc. , 9/9B (Sept. ), 
10B 
Operations, "125, 000 Operations Per Second for Syl- 
vania 9400 Computer, " by Sylvania Electric Pro- 
ducts, Inc. , Div. of General Telephone and Elec- 
tronics Corp. , 9/12B (Dec. ), 11B 
"Two Million Operations Per Second" (in Readers' 
and Editor's Forum), 9/12B (Dec), 1, 37 
"Optical Reading Machine, " by Intern. Bus. Mach. 
Corp. , Data Processing Div. , 9/11B (Nov. ), 2B 
Optical scanners, "Six Optical Scanners for Standard 
Oil Co. and Time, Inc. , " by Farrington Mfg. Co. , 
9/7B (July), 8B 
"Optical Scanning Preferred by Retailers Research 



Committee, " by Farrington Mfg. Co. , 9/4B (Apr. ), 

11B 
Optimal scheduling, "Navy Aircraft Maintenance — 

Optimal Scheduling, " by I. J. Seligsohn, 9/10 (Oct. ), 

9 
"Optimization of Business Operations, " by Dr. W. W. 

Leutert, 9/7 (July), 5 
"Organization and Management of the Data Processing 

Function — Announcement of Seminar, March 7-9, 

1960, " by American Management Association, 9/3B 

(Mar.), 6B 
Organizations — SEE : Roster of Organizations 
"Over 300 Areas of Application of Computers, " by 

Neil Macdonald, 9/1 (Jan. ), 13 

P: "Packaging Microminiature Electronic Circuits 
on Stacked Wafers, Each Smaller Than a Postage 
Stamp, " by Sylvania Electric Products, 9/6B 
(June), 11B 
Packard Bell Electronics Corp. , "Computers for Medi- 
cal Diagnosis, " 9/5B (May), 4B 
Palevsky, Max, "Increasing Power Rating of a Nuclear 
Reactor Through Analog-Digital Conversion and 
Data Storage, " 9/10B (Oct. ), 8B 
"The PB 250 General Purpose Digital Computer, " 
9/8B (Aug. ), IB 
Patent-searching, "Searching of Chemical Patents by 
Electronics, " by Bendix Corp. , 9/4B (Apr.), 10B 
Patents — SEE: "New Patents" 
"The PB 250 General Purpose Digital Computer, " by 

Max Palevsky, 9/8B (Aug.), IB 
Peace agency, "Computers and Data Processing in a 

National Peace Agency, " 9/7 (July), 22 
Pension operations, "Computer for British Govern- 
ment Pension Operations, " by F. C. Livingstone, 
9/5B (May), 11B 
Peterson, Louise G. , "Methods of Learning, " 9/2 

(Feb.), 8 
The Philadelphia Saving Fund Society, "New Data 
Processing Unit Will Handle 720, 000 Savings Ac- 
counts, " 9/11B (Nov. ), 3B 
Philco Corp. , "Auto-Control System for Philco Com- 
puter, " 9/9B (Sept. ), 2B 
"Global System for International Communications 
Via Space Will Soon be Possible, " 9/12B (Dec. ), 
2B 
Philco Corp. , Lansdale Div. , "Diodes Switching in 
One Billionth of a Second, " 9/10B (Oct. ), 6B 
"Micro -Miniature Hermetically Sealed Transistor 
Enclosure, " 9/6B (June), 6B 
Philco Corp. , Philco Research Div. , "Research Activi- 

ity at Philco — Some Notes, " 9/5B (May), 11B 
Philco Corp. , Western Development Laboratories, 
"The Telemetry and Data Antenna and the Computer 
to Position It, " 9/7B (July), 8B 
Phillips, Charles A. , "A Common Language to Program 
Computers for Business Problems, " 9/1 (Jan. ), 8 
"A Common Language to Program Computers for 
Business Problems — Second Report, " 9/10 
(Oct.), 6 
"Photographic Film Storing 6xl0 8 Bits Per Square Inch, " 

by Eastman Kodak Co. , 9/11B (Nov. ), 12B 
Photos, "Detailed Aerial Photos at Night Possible With 
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Infrared Scanning, " by HUB -Singer, Inc. , 9/4B 
(Apr.), 9B 
"The Photoscopic Language Translator, " by Neil Mac- 

donald, 9/8 (Aug. ), 6 
Plotter, "The Weather Plotter, " by Electronic Asso- 
ciates, Inc. , 9/10B (Oct. ), 3B 
Post office, "Automated Post Office at Providence, 
R. I. , " 9/12B (Dec. ), 3B 
"New Post Office System Reduces Sorting Time up 
to 58%, " by Automation Management, Inc. , 9/3B 
(Mar.), 5B 
"Starting an Automatic Post Office Within a Bal- 
loon, " by International Telephone and Telegraph 
Corp. , 9/3 (Mar. ), 9B 
Post Office Dept. , "Automatic Reading of Letter 
Addresses on Envelopes, " 9/11B (Nov. ), 11B 
Postal machine, "Automatic Reading of Letter Ad- 
dresses on Envelopes, " by Post Office Dept. , 
9/11B (Nov. ), 11B 
Potter Instrument Co. , "Fast New Miniature Printer, " 
9/5B (May), 4B 
"High-Speed Printing Equipment — Contract, " 9/3B 
(Mar.,), 10B 
"Power Network Administration" (in Readers' and 

Editor's Forum), 9/2 (Feb.), 6 
Power plants, "Announce Joint Effort in Computer 
Control Over Power Plants, " by Republic Flow 
Meters Co. , and The Thompson-Ramo-Wooldridge 
Products Co. , 9/5B (May), 5B 
"Powerful, Mobile, Automatic Digital Computer De- 
livered to the Army Signal Corps, " by Data Pro- 
cessing Systems Div. , Sylvania Electric Products, 
9/2B (Feb. ), 4B 
Prediction, "Computers to Predict on Election Night: 

Kennedy or Nixon? " by CBS News, 9/11B (Nov. ), 5B 
Prefixes, "Four Prefixes for Sizes, " by Frank Leary, 

9/11 (Nov. ), 20 
Printer, "Electrostatic Printer Prints 300 up to 1000 
Characters Per Second, " by Burroughs Corp. , 
9/11B (Nov. ), IB 
"Fast New Miniature Printer, " by Potter Instru- 
ment Co. , 9/5B (May), 4B 
Printing, "High-Speed Printing Equipment — Con- 
tract, " by Potter Instrument Co. , 9/3B (Mar. ), 10B 
"The Probable Effects of Automatic Computers on the 
Professions, " by Patrick J. McGovern, 9/7 (July), 
14 
"Probing Molecular Phenomena to Advance Digital Com- 
puter Technology, " by Servomechanisms, Inc. , 9/6B 
(June), 3B 
Problems, "The Armed Services Technical Information 
Agency Becomes Automated to Solve Retrieval 
Problems, " by Office of Technical Services, 
Dept. of Commerce, 9/4B (Apr. ), IB 
"A Common Language to Program Computers for 
Business Problems, " by Charles A. Phillips, 
9/1 (Jan. ), 8 
"A Common Language to Program Computers for 
Business Problems — Second Report, " by Charles 
A. Phillips, 9/10 (Oct. ), 6 
"Solving Production Control Problems With Elec- 
tronic Data Processing, " by Edward M. McPher- 
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son, 9/4 (Apr. ), 10 
Process control, "Honeywell 290 Digital Computer for 
Industrial Process Control, " by Minneapolis 
Honeywell Regulator Co. , Industrial Div. , 9/10B 
(Oct.), 4B 
"New-Design Process Control Computer Passes Six- 
Month Mark in Marathon Run, " by Control Systems 
Div., Daystrom, Inc., 9/2B (Feb.), 7B 
"Processing an Average of 90, 000 Check and Deposit 

Transactions Daily, " by S. J. Kramer, 9/1 (Jan. ), 10 
Production, "Employment Tripling and Production 
Leaping at Datamatic, " by Walter W. Finke, 9/10B 
(Oct.), 5B 
"Production Improvements for the Nuvistor Tube, " by 

Radio Corp. of America, 9/5B (May), 12B 
"Products and Services for Sale or Rent: Buyers' 

Guide for the Computer Field (cumulative)," 9/6 
(June), 50;'Buyers' Guide for the Computer Field: 
List of Headings, " 9/6 (June), 51 
Professions, "The Probable Effects of Automatic Com- 
puters on the Professions, " by Patrick J. McGovern, 
9/7 (July), 14 
Programmer, "Miniature Sequence Programmer, " by 
Elgin Micronics, Div. of the Elgin National Watch 
Co. , 9/6B (June), 11B 
Programming, "Automatic Programming Assembly 
System for Michigan Bell Telephone Co. , " by 
Burroughs Corp. , ElectroData Div. , 9/4B(Apr.jj 
7B 
"Automatic Programming of Digital Computers — 
National Information Centre, Great Britain, " by 
Richard Goodman, 9/2B (Feb. ), 8B 
"Computer Programming for Command Control 

Systems, " by M. O. Kappler, 9/5 (May), 8 
"Computer Programming Courses at Santa Monica 
City College, " by Elmer M. Krehbel, 9/9 (Sept. ), 
25 
"Computer Programming to Determine Missile and 
Rocket Fuel Requirements, " by The Service 
Bureau Corp. , 9/9B (Sept. ), 4B 
"$1.3 Million for Programming for Automatic Air 
Traffic Control, " by System Development Corp. , 
9/9B (Sept. ), 9B 
Publications, ,r U. S. Navy Employs Computer to Con- 
trol Classified Publications, " by Remington Rand, 
9/8B (Aug. ), 3B 
Punch card memory, "Diode Function Generator With 
Punch Card Memory, " by General Computers, Inc. , 
9/8B (Aug. ), 9B 
Punch press, "Numerical Control System Uses Com- 
puter-Type Logic to Control High-Speed Punch 
Press, " by Auerbach Electronics Corp. , 9/3B 
(Mar.), 7B 
Punched card reader, "Static Punched Card Reader, " 

by Richardson Scale Co. , 9/6B (June), 3B 
"Punched Tape as a Byproduct of Adding, " by Victor 

Adding Machine Co. , 9/7B (July), 9B 
Punched tape reader, "1000 Characters Per Second 
Read by Punched Tape Reader, " by Information 
Systems, Inc. , 9/9B (Sept. ), 10B 

Q : "A Quarter Billion Digits Stored in New Drum Sys- 
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R: "Radar Data Computer to Eliminate Ship Collisions 

at Sea, " by Goodyear Aircraft Corp. , 9/11B (Nov. ), 

12B 
Radiation, Inc. System Development Div. , "Electronic 

Simulators of Missile Flights Used to Aid U. S. Navy 

Training, " 9/12B (Dec. ), 4B 
Radio Corp. of America, "Electronic Data Processing 
Center Opened in Washington, " 9/6B (June), 6B 

"Production Improvements for the Nuvistor Tube, " 
9/5B (May), 12B 

"RCA Computing Center in Wall Street, New York, " 
9/4B (Apr. ), 11B 

"Simulated ICBM Attacks on U. S. Analyzed in BMEWS 
Data-Processing System, " 9/8B (Aug. ), 12B 

"Tiny New 'Space-Age' Electron Device to Advance 
Missile Control and Guidance, " 9/2B (Feb. ), 2B 
Radio Corp. of America, RCA Electronic Data Proces- 
sing Div. , "Score: 15 out of 25 Solid-State EDP Sys- 
tems Now in Use, and Two New Types, " 9/5B (May), 

IB 
Radio telescope, "World's Largest Radio Telescope to 

Improve Accuracy of Astronomical Measurements 

10 Times, " by Developmental Engineering CorD., 

9/9B (Sept. ), 10B 
Railway, "Modernized Railway Communication Sys- 
tem, " by General Electric Co., Communication 

Products Dept., 9/9B (Sept.), 4B 
Ramo, Simon, "Intellectronics, " 9/1 (Jan. ), 6 
Random-access, "New Random-Access Disc-Memory 

With Flying Heads, " by Telex, Inc. , 9/9B (Sept. ), 

3B 
"Random Access Memory, " by Richard Terry, 9/8B 

(Aug.), 5B 
"Rapid Indexing of Thousands of Chemical Articles'* 

(in Readers' and Editor's Forum), 9/5 (May), 18 
Raysistor, "A New Electro -Optical Relay: The Ray- 

sistor, " by William Weed, 9/8B (Aug.), 9B 
"RCA Computing Center in Wall Street, New York, " 

by Radio Corp. of America, 9/4B (Apr.), 11B 
Readers, "50 Electronic Sorter -Readers to be Delivered 

to 25 Banks This Year, " by Burroughs Corp. , 9/9B 

(Sept.), IB 
Readers' comments, "Comments from Readers" on 

"Computers and Automation" (in Readers' and 

Editor's Forum), 9/8 (Aug. ), 23 
Reading machine, "Optical Reading Machine, " by 

Intern. Bus. Mach. Corp. , Data Processing Div. , 

9/11B (Nov. ), 2B 
Rechtin, Dr. Eberhardt, "The 'Space Race'? 1 ' 9/3 

(Mar.), 15 
Recorder, "Specially Designed Magnetic Tape and Re- 
corder in Use in Satellite, " by Minnesota Mining 
and Manufacturing Co. , 9/12B (Dec. ), 10B 

"A Traffic Recorder or General Data Translator, " 
by Fischer & Porter Co. , 9/7B (July), 10B 
Recording and Control System, "Automatic Digital Re- 
cording and Control System, " by Computer Systems, 

Inc., 9/8B (Aug.), 6B 
Recording and Statistical Corp. , "Computer Center for 

Servicing Insurance Companies, " 9/12B (Dec), 11B 
Reels, "Automatic Degausser of Magnetic Tape on Reels, " 

by Consolidated Electrodynamics, 9/5B (May), 8B 



"Reference to Memory, " by Harbaugh, 9/4 (Apr. ), 12 
Relay, "A New Electro-Optical Relay: The Raysistor, " 

by William Weed, 9/8B (Aug. ), 9B 
Relay, "Wire Spring Relay With 51 Poles, " by Auto- 
matic Electric Co. , 9/6B (June), 9B 
"Remote Control of an Industrial Switching Locomotive, " 
by Union Switch and Signal Co. , Div. of Westinghouse 
Air Brake Co. , 9/3B (Mar. ), 2B 
Remington Rand, "Sale of a Division of Clary to Reming- 
ton Rand, " 9/5B (May), 3B 
"U. S. Navy Employs Computer to Control Classified 
Publications, " 9/8B (Aug. ), 3B 
Remington Rand, Div. of Sperry Rand Corp. , "All 

Harris Trust and Savings Bank Checking Accounts 
on Computer, " 9/4B (Apr. ), 7B 
"Multiple Use for a Univac 1105 Computer, " 9/5B 

(May), 6B 
"100th Univac Solid State Computer, " 9/7B (July), 
9B 
Republic Flow Meters Co. , and The Thompson-Ramo- 
Wooldridge Products Co. , "Announce Joint Effort 
in Computer Control Over Power Plants, " 9/5B 
(May), 5B 
Research, "Invitation for Proposals for Documentation 
Research, " by National Science Foundation, 9/9B 
(Sept.), 5B 
"University Computer Center for Education and Re- 
search, " by Univ. of Southern Calif. , 9/7 B 
(July), 6B 
"Research Activity at Philco — Some Notes, " by Philco 

Research Div. , Philco Corp. , 9/5B (May), 11B 
"Research and Investigation of Drugs and Chemicals 
Aided by Computer, " by Burroughs Corp. , 9/9B 
(Sept.), 11B 
Reservations system, "Airlines Reservations System 
for Air France, " by International Telephone and 
Telegraph Corp. , 9/4B (Apr. ), 7B 
Responses, "Can You Tell the Computer's Responses 
from the People's Responses?" by Patrick J. 
McGovern, 9/9 (Sept. ), 12 
"Can You Tell the Computer's Responses from the 
People's Responses? — Key, " 9/10 (Oct. ), 26 
"Telling the Computer's Responses from the People's 
Responses — a Batting Average of 52%" (in 
Readers' and Editor's Forum), 9/12 (Dec), 37 
"The Responsibility to Apply Computers and Computer 
Techniques for the Improvement of Business and 
Economic Conditions, " by Roger R. Crane, 9/10 
(Oct.), 32 
Revenues, "Controls Over State Oil and Gas Revenues, " 

9/6B (June), 8B 
Richardson Scale Co. , "Static Punched Card Reader, " 

9/6B (June), 3B 
Ritchie, Floyd J. , "Animal Medicine Manufacturing, " 
9/10 (Oct.), 15 
"Oil Refinery Production and Storage, " 9/10 (Oct. ), 
16 
Rochester, Nathaniel, "1960 Eastern Joint Computer 

Conference, " 9/7B (July), IB 
Rocket fuel, "Computer Programming to Determine 
Missile and Rocket Fuel Requirements, " by The 
Service Bureau Corp. , 9/9B (Sept. ), 4B 
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Rocketdyne Div. , No. American Aviation Corp. , 

"Using Numerical Control in an Overall Approach, " 
9/3B (Mar. ), 10B 

"Roster of Organizations in the Computer Field" 
(cumulative), 9/6 (June), 10 

"Roster of Organizations in the Computer Field, Sup- 
plement, " 9/10 (Oct. ), 27 

Royal McBee Corp. , "Computer Application to Steel 
Form Construction Co. , 9/8B (Aug. ), 3B 

Royal McBee Data Processing Div. , "400th Installa- 
tion of LGP-30 Computer, " 9/6B (June)* 4B 
"RPC-4000 Electronic Computing System" 9/5B 
(May), 4B 

"RPC-4000 Electronic Computing System" by Royal 
McBee Data Processing Div. , 9/5B (May), 4B 

Russian, "First International Conference on Automatic 
Control in Moscow, U.S. S. R." (in Readers' and Edi- 
tor's Forum), 9/9 (Sept.), 1, 24 

"A Russian-English Dictionary" (in Readers' and Edi- 
tor's Forum), 9/8 (Aug.), 1, 22 

S: "Sale of a Division of Clary to Remington Rand, " 
9/5B (May), 3B 

Salerno, John, "Communicating, " 9/2 (Feb. ), 8 

"Sample of Computer Translation Capacity" (in Readers' 
and Editor's Forum), 9/1 (Jan), 6 

Satellite, "Specially Designed Magnetic Tape and Re- 
corder in Use in Satellite, " by Minnesota Mining 
and Manufacturing Co. , 9/12B (Dec. ) ? 10B 

Satellites, "High-Speed Common- Language Communi- 
cation Between Satellites and Earth Stations, " by 
Systems Div. , Beckman Instruments, Inc. , 9/9B 
(Sept.), 5B 

Scanner,' "Mail to Be Sent By Electronic Scanner, " by 
Stromberg Carlson Div. of General Dynamics Corp. , 
9/12B (Dec. ), 2B 

Scanners, "Six Optical Scanners for Standard Oil Co. , 
and Time, Inc. , " by Farrington Mfg. Co. , 9/7B 
(July), 8B 

Scanning, "Detailed Aerial Photos at Night Possible 
With Infrared Scanning, " by HRB-Singer, Inc. , 
9/4B (Apr. ), 9B 
"Optical Scanning' Preferred by Retailers Research 
Committee, " by Farrington Mfg. Co. , 9/4B 
(Apr.), 11B 

Schnackel, J. W. , "A Quarter Billion Digits Stored in 
New Drum System, " 9/12B (Dec), IB 

School, "Graduate-Level School to Train People to 
Find Computer System Solutions to Complex Busi- 
ness and Scientific Problems, " by D. R. Wright, 
9/8B (Aug. ), 6B 

Science, "A National Academy of Science, " by E. F. 
Cooley, 9/4 (Apr. ), 13 

Science fiction: "Computer Bergerac," by Milton Weiss, 
9/5 (May), 20 

"Score: 15 Out of 25 Solid-State EDP Systems Now in 
Use, and Two New Types, " by RCA Electronic Data 
Processing Div. , Radio Corp. of America, 9/5B 
(May), IB 

Sea space, "New Fields of Instrumentation: Sea 
Space, " by Instrument Society of America, 9/8B 
(Aug.), 11B 



"Searching of Chemical Patents by Electronics, " by 
Bendix Corp. , 9/4B (Apr. ), 10B 

Second World Conference, "15 National Information- 
Processing Societies to Convene Second World Con- 
ference September, 1962, " by I. L. Auerbach, 9/8B 
(Aug.), 10B 

Seligsohn, I. J. , "Navy Aircraft Maintenance — Optimal 
Scheduling, " 9/10 (Oct. ), 9 
"Using Computer Services in Small Business, " 9/5 
(May), 14 

"Semiconductors and Where They Are Going, " by 

General Electric Research Laboratory, 9/3B (Mar. ), 
10B 

Seminars — SEE: Cornell University, Organization and 
Management of the Data Processing Function 

Service bureau, "Buy, Lease, Share a Computer — Or 
Utilize a Service Bureau?", by Charles G. Abbott, 
9/2 (Feb. ), 15 

The Service Bureau Corp. , "Computer Programming to 
Determine Missile and Rocket Fuel Requirements, ' 
9/9B (Sept. ), 4B 
"Some Applications of Computers, " 9/10 (Oct. ), 13 

Service organization, "First Commercially Available 
IBM 7090 Computer in a Computer Service Organi- 
zation, " by C-E-I-R, Inc. , 9/9B (Sept. ), 11B 

Servomechanisms/Inc. , "Probing Molecular Phenomena 
to Advance Digital Computer Technology, " 9/6B 
(June), 3B 

Sharon Steel Corp. , "Installation of New Data Proces- 
sing System to Cut Steel Order Processing from Days 
to Minutes, " 9/2B (Feb. ), 5B 

"Shell Oil First New York City Customer for IBM Com- 
puters-By-The-Hour, " by Intern. Bus. Mach. Corp. , 
Data Processing Div. , 9/3B (Mar. ), 4B 

Ships, "Radar Data Computer to Eliminate Ship Col- 
lisions at Sea, " by Goodyear Aircraft Corp. , 9/11B 
(Nov.), 12B 

Shuchter, Jerome P. , "Distribution and Electronic 
Data Processing: 'Marriage' With Problems, " 
9/3 (Mar. ), 9 

Signals, "Detecting and Classifying Concealed Signals, " 
by Dr. Guy Suits, 9/10B (Oct. ), 3B 

Signature, "New Signature Scrambling Device to Block 
Bank Passbook Forgery, " by Dr. H. J. Wall, 9/11B 
(Nov.), 8B 

"Significant Earnings Gains Expected for Office Equip- 
ment Industry in 1960, " by Arnold Bernhard & Co. , 
9/4B (Apr. ), 2B 

Silberman, Harry F. , and John E. Coulson, "Teaching 
Machine Simulated by Computer, " 9/10 (Oct. ), 9 

"Simple Word Instructions for Computers — Cobol Be- 
coming Operational on RCA 501 in Early October, " 
by Donald H. Kunsman, 9/10B (Oct. ), 2B 

"Simulated ICBM Attacks on U. S. Analyzed in BMEWS 
Data-Processing System, " by Radio Corp. of Ameri- 
ca, 9/8B (Aug. ), 12B 

"Simulation of Equipment Requiring Constant Human 
Attention — So as to Study the Human Being, " by 
Battelle Memorial Inst. , 9/10B (Oct. ), 11B 

"Simulation of Human Arteries and Brains, " by Ameri- 
can Society of Mechanical Engineers, 9/7B (July), 
5B 
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Simulators, "Electronic Simulators of Missile Flights 
Used to Aid U. S. Navy Training, " by Radiation, 
Inc. System Development Div. , 9/12B (Dec. ), 
5B 
"U. S. Navy-Air Force High Speed Digital Simu- 
lator Can Depict More than 50 Emergency Jet 
Conditions, " 9/10B (Oct. ), IB 
"Six Months Report of Income 1960 and 1959, " by 

Thomas J. Watson, Jr. , 9/8B (Aug. ), 8B 
"Six Optical Scanners for Standard Oil Co. and Time, 

Inc. , " by Farrington Mfg. Co. , 9/7B (July), 8B 
"600, 000 Word Dictionary in Computer, " by Univ, 

of Calif., 9/12B(Dec), 6B 
"Six Vans Full of EDP Equipment" (in Readers' and 

Editor's Forum), 9/1 (Jan.), 6 
Sizes, "Four Prefixes for Sizes, " by Frank Leary, 

9/11 (Nov. ), 20 
Skolnick, Raymond R. , "New Patents" — SEE: "New 

Patents" 
"Skyscraper Computer Center to be Shared by Union 
Carbide and C-E-I-R in New York, " 9/2B (Feb. ), 
2B 
Small computer, "Why a Small Computer?", by 

George A. Hedden, Jr. , 9/9 (Sept. ), 17 
Smith, John R. , "Human Development, " 9/2 (Feb. ), 

9 
"Social Implications of Automation, " by Edgar Wein- 
berg, 9/10 (Oct. ), 31 
"The Social Responsibilities of Computer People and 
Peace Engineering, " by Edmund C. Berkeley, 9/11 
(Nov.), 20 
"The Social Responsibilities of Computer People — 
Reports and Discussions at the Meeting of the 
Association for Computing Machinery, August, 
1960": Part 1, 9/10 (Oct.), 30 
"The Social Responsibilities of Computer People — 
Reports and Discussions at the Meeting of the 
Association for Computing Machinery, August, 
1960" : Part 2, 9/11 (Nov.), 20 
Social responsibility, "Ethical Background for Social 
Responsibility, " by Rev. Jerome E. Breunig, 
S. J. , 9/10 (Oct. ), 30 
"Forms of Ignorance, " by Mrs. P. Cammer, 9/4 

(Apr.), 6 
"The 'Hall of Discussion' " (in Readers' and Edi- 
tor's Forum), 9/11 (Nov.), 21 
"The Responsibility to Apply Computers and Com- 
puter Techniques for the Improvement of Busi- 
ness and Economic Conditions, " by Roger R. 
Crane, 9/10 (Oct. ), 32 
"Social Implications of Automation, " by Edgar 

Weinberg, 9/10 (Oct. ), 31 
"Toward a Computer-Contained Model of Democ- 
racy, " by Louis Sutro, 9/10 (Oct.), 31 
Solid state computer, "100th Univac Solid State Com- 
puter, " by Remington Rand, Div. of Sperry Rand, 
9/7B (July), 9B 
Solid-state EDP systems, "Score: 15 Out of 25 Solid- 
State EDP Systems Now in Use, and Two New 
Types, " by RCA Electronic Data Processing Div. , 
9/5B (May), IB 
"Solving 46 Simultaneous Equations for Structural 



Analysis, and More, " by Bendix Computer Div. , 

Bendix Corp. , 9/6B (June), 10B 
"Solving of 'Numbles' by Computer, " (in Readers' 

and Editor's Forum), 9/3 (Mar. ), 23 
"Solving Production Control Problems With Electronic 

Data Processing, " by Edward M. McPherson, 9/4 

(Apr.), 10 
"Some Applications of Computers, " by Service Bur- 
eau Corp. , 9/10 (Oct. ), 13 
"Some Effects of the Change from Aircraft to Mis- 
siles, " by W. E. Zisch, 9/9B (Sept. ), 10B 
"Some Important Applications of Computers, " 9/10 

(Oct.), 9 
Sorter-readers, "50 Electronic Sorter-Readers to 

be Delivered to 25 Banks This Year, " by Burroughs 

Corp. , 9/9B (Sept. ), IB 
Sorting, "New Post Office System Reduces Sorting 

Time up to 58%, " by Automation Management, 

Inc. , 9/3B (Mar. ), 5B 
Soure, "Game Playing by Computer, " 9/8 (Aug. ), 12 
South American, "Teaching Automatic Data Pro- 
cessing to South American Executives, " by John 

Diebold Group, 9/4B (Apr. ), IB 
"So. Calif. Edison to Install H 800 Data-Processing 

System, " by Datamatic Div. , Minneapolis -Honey- 
well, 9/2B (Feb. ), 3B 
Southwestern HiE Conference, "Computer Talks at 

the Southwestern IRE Conference, " by Harvey 

Wheeler, 9/4B (Apr. ), 11B 
Space communication, "Global System for International 

Communications Via Space Will Soon be Possible, " 

by Philco Corp. , 9/12B (Dec. ), 2B 
Space Electronics Corp., "Space Telemetry System 

Occupying 54 Cubic Inches, 9/8B (Aug. ), 9B 
"The 'Space Race'?" by Dr. Eberhardt Rechtin, 9/3 

(Mar.), 15 
"Space Telemetry System Occupying 54 Cubic Inches, " 

by Space Electronics Corp. , 9/8B (Aug. ), 9B 
"Special-Purpose Computer Measures Weather to Aid 

Fuel Dealers Scheduling, " by HRB-Singer, Inc. , 

9/11B (Nov. ), 5B 
"Specially Designed Magnetic Tape and Recorder in 

Use in Satellite, " by Minnesota Mining and Manu- 
facturing Co. , 9/12B (Dec. ), 10B 
Sperry Gyroscope Co. , Div. of Sperry Rand Corp, 

"Numerical Machine Tool Control, " 9/4B (Apr. ), 

10B 
Sperry Phoenix Co. Div. of Sperry Rand Corp. , 

"Electronic Computer Becomes Autopilot for a 

Jetliner, " 9/12B (Dec. ), 4B 
Standard Oil Co. , "Six Optical Scanners for Stan- 
dard Oil Co. , and Time, Inc. , " by Farrington 

Mfg. Co. , 9/7B (July), 8B 
Star navigation, "Electronic Star Navigation, " by 

International Telephone and Telegraph Corp. , 

9/6B (June), 10B 
"Starting an Automatic Post Office Within a Balloon, " 

by International Telephone and Telegraph Corp. , 

9/3B (Mar. ), 9B 
"Static Punched Card Reader, " by Richardson Scale 

Co. , 9/6B (June), 3B 
Statistics, "The Control Data 160 — Statistics, " by 



COMPUTERS and AUTOMATION for January, 1961 



21C 



1960 ANNUAL INDEX 



Control Data Corp. , 9/8B (Aug. ), 11B 
Steel, "Computer Application to Steel Form Construction 
Co. , " by Royal McBee Corp. , 9/8B (Aug. ), 3B 
"Installation of New Data Processing System to Cut 
Steel Order Processing From Days to Minutes, " 
by Sharon Steel Corp. , 9/2B (Feb. ), 5B 
Stephens, J. F. , "A Blending System Controlled by Com- 
puters, " 9/10 (Oct. ), 15 
"Meteorological Measurement — Automatic System 
for Observing and Data Collecting, " 9/10 (Oct.), 
14 
"Stock Transactions by Computer, " by Intern. Bus. 

Mach. Corp. , 9/4B (Apr. ), 8B 
Stored digits, "A Quarter Billion Digits Stored in New 
Drum System, " by J. W. Schnackel, 9/12B (Dec), 
IB 
Strategy, "Baseball Strategy Calculated by Computer, " 

9/10B (Oct.), 9B 
Stromberg Carlson, a Div. of General Dynamics, "High 
Speed Communication Over Telephone Lines, " 
9/7B (July), 3B 
"High-Speed Data Communication System, " 9/10B 

(Oct.), 7B 
"Mail to be Sent by Electronic Scanner, " 9/12B 
(Dec), 2B 
Structural analysis, "Solving 46 Simultaneous Equa- 
tions for Structural Analysis, and More, " by Ben- 
dix Computer Div. , Bendix Corp. , 9/6B (June), 10B 
"Structure of Language and Its Mathematical Aspects — 
Meeting, " by Mrs. Robert Drew Bear, 9/4B (Apr. ), 
2B 
Suits, Dr. Guy, "Detecting and Classifying Concealed 

Signals, " 9/10B (Oct. ), 3B 
Sukhatme, Dr. P. V. , "12 Million Agricultural Census 
Cards from the United Arab Republic to be Fed into 
Italian Computers, " 9/10B (Oct. ), 11B 
"Survey of Commercial Computers, " by Neil Macdonald: 

Part 1, 9/1 (Jan.), 16; Part 2, 9/2 (Feb.), 20 
Survey, "Computing Services Survey, " by Neil Mac- 
donald, 9/12 (Dec. ), 7 
"A Survey of European Digital Computers, " by Joseph 
L. F. DeKerf: Part 1, 9/2 (Feb. ), 24; Part 2, 9/3 
(Mar.), 25; Part 3, 9/4 (Apr.), 25 
"Survey of Recent Articles, " by M. M. Berlin, 9/1 
(Jan.), 32; 9/2 (Feb.), 27; 9/3B (Mar.), 11B; 9/4 
(Apr.), 31; 9/5 (May), 27; 9/8 (Aug.), 28; 9/9 
(Sept.), 27 
Sutro, Louis, "Toward a Computer-Contained Model 

of Democracy, " 9/10 (Oct. ), 31 
Switching, "Diodes Switching in One Billionth of a 
Second, " by Philco Corp. , Lansdale Div. , 9/10B 
(Oct.), 6B 
Sylvania Electric Products, Inc. , "Digital Operational 
Flight Trainer for Navy Jet Planes, " 9/4B (Apr. ), 
12B 
"Diodes That Switch in a Billionth of a Second, " 

9/4B (Apr. ), 2B 
"Packaging Microminiature Electronic Circuits on 
Stacked Wafers, Each Smaller Than a Postage 
Stamp, " 9/6B (June), 11B 
Sylvania Electric Products, Data Processing Systems 
Div. , "Powerful Mobile, Automatic Digital Compu- 
ter Delivered to the Army Signal Corps, " 9/2B 



(Feb.), 4B 

Sylvania Electric Products, Inc., Div. of General Tele- 
phone and Electronics Corp. , "125, 000 Operations 
Per Second for Sylvania 9400 Computer, " 9/12B 
(Dec), 11B 

Symposiums — SEE: Conferences 

System Development Corp., "$1.3 Million for Pro- 
gramming for Automatic Air Traffic Control, " 
9/9B (Sept.), 9B 

"System Development Corporation — Some Notes, " by 
System Development Corp. , 9/4B (Apr. ), 4B 

"Systems Simulation Using Digital Computers — Semi- 
nar at Cornell University, " 9/5B (May), 8B 

T: Tactical situations, "Handling Naval Tactical 

Situations, " by R. E. McDonald, 9/10 (Oct. ), 25 
Tape, "New Computer Model With Lower Tape Costs, " 
by Intern. Bus. Mach. Corp. , Data Processing 
Div. , 9/10B (Oct. ), 6B 
"Punched Tape as a Byproduct of Adding, " by Victor 
Adding Machine Co. , 9/7B (July), 9B 
Tape recorder, "Magnetic Tape Recorder from Nose 
Cone that Reentered Atmosphere, " by Ampex Data 
Products Co. , 9/8B (Aug. ), 4B 
"Teaching Automatic Data Processing to South Ameri- 
can Executives, " by John Diebold Group, 9/4B 
(Apr.), IB 
"Teaching Device for Reducing Training Time, " by 

General Atronics Corp. , 9/5B (May), 3B 
"Teaching Machine Simulated by Computer, " by John 
E. Coulson and Harry F. Silberman, 9/10 (Oct. ), 
9 
Telemeter Magnetics, "Magnetic Core Memory to With- 
stand Shocks of 10 G and Vibration of 2000 Cycles 
Per Second, " 9/5B (May), 12B 
"The Telemetry and Data Antenna and the Computer to 
Position It, " by Philco Corp. , Western Development 
Laboratories, 9/7B (July), 8B 
Telemetry system, "Space Telemetry System Occupying 
54 Cubic Inches, " by Space Electronics Corp. , 9/8B 
(Aug.), 9B 
Telephone, "Dying Letters on the Telephone Dial, " by 
Bell Telephone System, 9/9B (Sept. ), 4B 
"Television System for Sending Maps by Telephone," 
by International Telephone and Telegraph Corp. , 
9/4B (Apr. ), 8B 
Telephone lines, "Coast -To-Coast Data Communications 
Networks Over Existing Telephone Lines, " by 
Collins Radio Co. , 9/7B (July), 2B 
"High Speed Communication Over Telephone Lines, " 
by Stromberg Carlson, a Div. of General Dynamics, 
9/7B (July), 3B 
"High-Speed Data Transmission System Using Tele- 
phone Lines, " by Digitronics Corp., 9/11B (Nov.), 
10B 
Teleprinter, "Light -Weight Teleprinter, " by Inter- 
national Telephone and Telegraph Corp. , 9/7B 
(July), 10B 
"Television Cameras Installed Within Missiles, " by 

Lockheed Aircraft Corp. , 9/10B (Oct. ), 5B 
"Television System for Sending Maps by Telephone, " 
by International Telephone and Telegraph Corp. , 
9/4B (Apr. ), 8B 
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Telex, Inc. , "New Random-Access Disc-Memory With 
Flying Heads, " 9/9B (Sept. ), 3B 

"Telling the Computer's Responses from the People's 
Responses — a Batting Average of 52%" (in Readers' 
and Editor's Forum), 9/12 (Dec), 37 

Temperature control, "Automatic Electronic Control 
of Temperature in Soviet Rubber and Plastic Manu- 
facture, " by U. S. S.R. Embassy, 9/10B (Oct.), 10B 

"Ten Years of Computer Experience and the 1960 Cen- 
sus, "by E. D. Morgan and Mrs. D. P. Armstrong, 
9/3 (Mar. ), 6 

Terry, Richard, "Random Access Memory, " 9/8B 
(Aug.), 5B 

Theater tickets, "Movie Theater Tickets from Vending 
Machines, " by Universal Controls, Inc. , 9/11B 
(Nov.), 6B 

"Thin Magnetic Films — Some Notes, " by Case Inst, 
of Technology, 9/4B (Apr. ), 7B 

"Thinking by Machines" (in Readers' and Editor's For- 
um), 9/5 (May), 19; 9/8 (Aug. ), 22 

Thompson-Ramo-Wooldridge Products Co. , "Two 
HW-300 Computers Will be Installed in Second 
French Nuclear Power Plant, " 9/5B (May), 9B 

The Thompson-Ramo-Wooldridge Products Corp. , 
and Republic Flow Meters Co. , "Announce Joint 
Effort in Computer Control Over Power Plants, " 
9/5B (May), 5B 

"Three Important Applications of Computers, "by P. 
A. Walsh, 9/10 (Oct. ), 10 

Time, Inc. , "Six Optical Scanners for Standard Oil 
Co. , and Time, Inc. , " by Farrington Mfg. Co. , 
9/7B (July), 8B 

"Tiny New 'Space Age' Electron Device to Advance 
Missile Control and Guidance, " by Radio Corp. 
of America, 9/2B (Feb. ), 2B 

Toll collecting, "Integrated Automatic Toll Collecting" 
(in Readers' and Editor's Forum), 9/7 (July), 1, 17 

"Toward a Computer-Contained Model of Democracy, " 
by Louis Sutro, 9/10 (Oct.), 31 

"A Traffic Recorder or General Data Translator, " by 
Fischer & Porter Co. , 9/7B (July), 10B 

Train, "Digital Computer Aids Train Movement on 
Single Track Line, " by American Inst, of Electrical 
Engineers, 9/2B(Feb.), 5B 

Train operation, "Completely Automatic Train Opera- 
tion Feasible Today, " by Union Switch and Signal 
Co. , Div. of Westinghouse Air Brake Co. , 9/4B 
(Apr.), 12B 

Training, "Teaching Device for Reducing Training 
Time, " by General Atronics Corp. , 9/5B (May), 
3B 

Transactions, "Stock Transactions by Computer, " by 
Intern. Bus. Mach. Corp. , 9/4B (Apr. ), 8B 

Transistor enclosure, "Micro -Miniature Hermetically 
Scaled Transistor Enclosure, " by Philco Corp. , 
Lansdale Div. , 9/6B (June), 6B 

Translation, "Sample of Computer Translation Capaci- 
ty" (in Readers' and Editor's Forum), 9/1 (Jan.), 
G 
"Machine Translation and General Purpose Compu- 
ters, " by B. D. Blickstein, 9/4 (Apr.), 20 

Translator, "The Photoscopic Language Translator, " 
by Neil Macdonald, 9/8 (Aug. ), 6 



"A Traffic Recorder or General Data Translator, 
by Fischer & Porter Co. , 9/7B (July), 10B 
Transmission, "Data Transmission at Low Cost Over 

the Telephone, " by Intern. Bus. Mach. Corp. , 9/9B 

(Sept.), 6B 
Truitt, Donald, "Verifying the Quality of Education Pro- 
duced, " 9/2 (Feb. ), 10 
Tube, "Production improvements for the Nuvistor Tube, " 

by Radio Corp. of America, 9/5B (May), 12B 
"Tunnel Diodes Operating at 4000 Megacycles, " by 

General Telephone and Electronics Corp. , 9/6B 

(June), 4B 
"12 Million Agricultural Census Cards from the United 

Arab Republic to be Fed into Italian Computers, " by 

Dr. P.V. Sukhatme, 9/10B(Oct.), 11B 
Twistors, "Computer Memory Based on Tiny Magnetic 

Devices, Twistors, " by Western Electric Co. , 9/2B 

(Feb.), IB 
"Two Major Standardization Programs for the Office 

Equipment Industry, " by Alfred J. Ball, 9/1 0B 

(Oct.), 8B 
"Two Million Operations Per Second" (in Readers' and 

Editor's Forum), 9/12 (Dec), 1, 37 
"Two RW-300 Computers Will be Installed in Second 

French Nuclear Power Plant, " by Thompson-Ramo- 
Wooldridge Products Co. , 9/5B (May), 9B 

U: "Undetected Errors in 5-Unit Code Transmission 

and Their Elimination, " by James F. Holmes, 9/11 

(Nov.), 10 
Union Carbide, "Skyscraper Computer Center to be 

Shared by Union Carbide and C-E-I-R in New York, " 

9/2B (Feb. ), 2B 
Union Switch and Signal Co. , Div. of Westinghouse Air 
Brake Co. , "Completely Automatic Train Opera- 
tion Feasible Today, " 9/4B (Apr. ), 12B 

"Remote Control of an Industrial Switching Loco- 
motive, " 9/3B (Mar.), 2B 
"U. S. Navy -Air Force High Speed Digital Simulator 

Can Depict More than 50 Emergency Jet Conditions, " 

9/10B (Oct. ), IB 
"U. S. Navy Employs Computer to Control Classified 

Publications, " by Remington Rand, 9/8B (Aug.), 3B 
U. S. Post Office Dept. , "Automation of Mail Handling, " 

9/10B (Oct. ), 8B 
"Universal Circuit Cards to Speed Production, " by 

Librascope Div. , General Precision, Inc. , 9/10B 

(Oct.), 9B 
Universal Controls, Inc., "Movie Theater Tickets from 

Vending Machines, " 9/11B (Nov. ), 6B 
Univ. of Calif. , "600, 000 Word Dictionary in Computer, " 

9/12B (Dec ), 6B 
Univ. of Calif. , Lawrence Radiation Lab. , "Huge Com- 
puter LARC to Aid Physicists at U. C. , " 9/12B 

(Dec), 9B 
"University Computer Center for Education and Re- 
search, " by Univ. of Southern Calif. , 9/7B (July), 

6B 
Univ. of Michigan, "Courses in Computer Science and 

Engineering, " 9/5B (May), 6B 
Univ. of Southern Calif. , "University Computer Center 

for Education and Research, " 9/7B (July), 6B 
"Use of Computers in Biology and Medicine is Dis- 
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cussed, " 9/11B (Nov. ), 11B 

"Using Computer Services in Small Business, " by I.J. 
Seligsohn, 9/5 (May), 14 

"Using Numerical Control in an Overall Approach, " by 
Rocketdyne Div. , No. American Aviation Corp. , 9/3B 
(Mar.), 10B 

U. S. S. R. Embassy, "Automatic Electronic Control of 
Temperature in Soviet Rubber and Plastic Manu- 
facture, " 9/10B (Oct.), 10B 

V: Value Line Investment Survey, "Business Machines 
Industry — Investment Prospects, " 9/8B (Aug. ), 
5B 
"1960 Turning Out to be a Good Year for the Busi- 
ness Machines Industry, " 9/10B (Oct. ), 4B 

Vandenberg, Steven G. , "Medical Diagnosis by Com- 
puter: Recent Efforts, and Outlook, " 9/2 (Feb. ), 12 

Vanderford, J. H. , "Meeting of Users of LGP-30, " 9/6B 
(June), 11B 

Vending machines, "Movie Theater Tickets from Vending 
Machines, " by Universal Controls, Inc. , 9/11B 
(Nov.), 6B 

'Verifying the Quality of Education Produced, " by 
Donald Truitt, 9/2 (Feb. ), 10 

Victor Adding Machine Co. , "Punched Tape as a By- 
product of Adding, " 9/7B (July), 9B 

Video images, "Correlating Video Images, " by B. H. 
Ciscel, 9/11B (Nov.), 9B 

W : Wall, Dr. H. J. , "New Signature Scrambling De- 
vice to Block Bank Passbook Forgery, " 9/11B 
(Nov.), 8B 

Wall Street, "RCA Computing Center in Wall Street, 
New York, " by Radio Corp. of America, 9/4B (Apr. ), 
11B 

Walsh, P. A. , "Three Important Applications of Com- 
puters, " 9/10 (Oct. ), 10 

" 'The War Room' , " 9/4 (Apr. ), 1, 8 

Watson, Thomas J. , Jr. , "Six Months Report of In- 
come 1960 and 1959, " 9/8B (Aug. ), 8B 

Weather, "Special-Purpose Computer Measures Weather 
to Aid Fuel Dealers' Scheduling, " by HRB-Singer, Inc. , 
9/11B (Nov. ), 5B 

"The Weather Plotter, " by Electronic Associates, Inc. , 
9/10B (Oct. ), 3B 

Weed, William, "A New Electro -Optical Relay: The 
Raysistor, " 9/8B (Aug.), 9B 

Weinberg, Edgar, "Social Implications of Automation, " 
9/10 (Oct.), 31 

Welch, H. W. , Jr. , "Electron Devices Meeting, 
Washington, D.C., Oct. 27-28, 1960 — Second 
Call for Papers, " 9/7B (July), 4B 

West-European digital computers, "A Census of West- 
European Digital Computers, " by Joseph LF. DeKerf, 
9/12 (Dec. ), 40 

Western Electric Co. , "Computer Memory Based on 
Tiny Magnetic Devices, Twistors, " 9/2B (Feb. ), IB 

"Western Joint Computer Conference and Exhibit, " 9/5B 
(May), 6B 

Westinghouse Air Brake Co. , Union Switch and Signal 
Co. Div. , "Completely Automatic Train Opera- 
tion Feasible Today, " 9/4B (Apr. ), 12B 
"Remote Control of an Industrial Switching Loco- 



motive, " 9/3B (Mar. ), 2B 

"What Business Needs Mcst from Manufacturers of 
Electronic Data Processors, " by Benjamin Conway, 
9/11 (Nov. ), 6 

"What Can the Working Group Do? " by Edmund C. 
Berkeley, 9/2 (Feb. ), 9 

"What Do You Think?", letters from readers on "Com- 
puters and Automation" (in Readers' and Editor's 
Forum), 9/4 (Apr. ), 13 

Wheeler, Harvey, "Computer Talks at the Southwestern 
IRE Conference, " 9/4B (Apr. ), 11B 

"Why a Small Computer? " by George A Hedden, Jr. , 
9/9 (Sept. ), 17 

"Wire Spring Relay With 51 Poles, " by Automatic Elec- 
tric Co. , 9/6B (June), 9B 

Word instructions, "Simple Word Instructions for Com- 
puters — Cobol Becoming Operational on RCA 501 
in Early October, " by Donald H. Kunsman, 9/10B 
(Oct.), 2B 

Working group, "Announcement Re Working Group for 
Better Education, " 9/2 (Feb. ), 9 
"What Can the Working Group Do?" by Edmund C. 
Berkeley, 9/2 (Feb. ), 9 

"The Working Group for Better Education, " 9/2 (Feb. ), 
9; 9/4 (Apr.), 6; 9/5 (May), 18; 9/7 (July), 19 

"World's Largest Radio Telescope to Improve Accuracy 
of Astronomical Measurements 10 Times, " by Devel- 
opment Engineering Corp. , 9/9B (Sept. ), 10B 

Wright Air Development Div. , Wright-Patterson Air 
Force Base, "Bionics Symposium, Sept. 13-14, 
Dayton, Ohio, " 9/7B (July), 3B 

Wright, D. R, , "Graduate-Level School to Train People 
to Find Computer System Solutions to Complex Busi- 
ness and Scientific Problems, " 9/8B (Aug. ), 6B 

Wright, Stephen E. , "The Appetite for Instant News — 
Election Predictions, " 9/10 (Oct. ), 11 

Wright-Patterson Air Force Base, Wright Air Develop- 
ment Div. , "Bionics Symposium, Sept. 13-14, Dayton, 
Ohio, " 9/7B (July), 3B 

"Who's Who in the Computer Field, " entry form: 9/2 
(Feb.), 23; 9/3 (Mar.), 24; 9/7 (July), 21; 9/9 
(Sept.), 23; 9/11 (Nov.), 29; (Supplement), 9/3 
(Mar.), 24 

Y: Young & Rubic am, "Advertising Agency Applica- 
tion of Electronic Computers, " 9/8B (Aug. ), 12B 

Z : Zisch, W. E. , "Some Effects of the Change from 
Aircraft to Missiles, " 9/9B (Sept. ), 10B 
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BANK WILL USE MAGNETIC WRITING 
TO HANDLE CHECKS AUTOMATICALLY 

William A. McDonnell, Chairman 
First National Bank 
St. Louis, Missouri 



A major bank in Missouri has ordered e- 
lectronic data processing equipment to record 
and sort magnetically imprinted checks. 

The equipment, produced by General Elec- 
tric and known as the G.E.-210 Data Process- 
ing System, expected to be delivered in 18 
months, utilizes an electronic character 
reader which handles 1200 checks a minute, 
translating numerals and symbols printed in 
magnetic ink into signals that actuate sort- 
ing, recording and computing machines. 

The system has high processing speed; it 
is expected in each day of 6 hours to main- 
tain 30,000 checking accounts with a daily 
total of 60,000 transactions. 

The magnetic ink symbols are both eye- 
readable and machine-readable, and indicate 
the depositor's account number, the bank's 
identification numerals and other accounting 
information. 

When a customer writes a check on the 
bank, he fills it out as usual in regular 
ink. When the check arrives at the bank for 
processing, the amount is imprinted in mag- 
netic ink using a manually operated encoding 
machine. But from this point on, the check 
is handled by automatic electronic equipment 
even to the imprinting of the transaction on 
the customer's statement. 



KEY PRECINCT DATA WAS THE CLUE TO SUCCESSFUL 
COMPUTER PREDICTIONS OF KENNEDY'S ELECTION 

Washington Chapter 
Association for Computing Machinery 
Washington, D.C. 

The use of key precinct data and a so- 
phisticated mathematical model of American 
voting habits was the clue to the successful 
predictions of a Kennedy victory made by the 
RCA 501 computer over the NBC network elec- 
tion eve, it was conceded on Nov. 18 by three 
spokesmen for the competing networks and com- 
puter manufacturers. The meeting, sponsored 
by this chapter, was held at the Hotel Broad- 
moor before an overflow audience. 

Both Dr. Eugene E. Lindstrom of IBM, 
who directed computing activities for the 
IBM/ CBS team, and Stephen Wright of Applied 
Data Research, Princeton, who served as a 
consultant to the Remington Rand Univac/ABC 
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team, agreed that their relatively simple 
mathematical and statistical approach was in 
large part responsible for the IBM 7090' s 
and the Remington Rand computer's projection 
of a Nixon victory, on the basis of the very 
early returns. 

IBM's approach, Dr. Lindstrom stated, 
was that of a straight forward statistical 
operation on the flow of election returns, 
using past election results as a base. This 
was done on a state by state basis, with the 
state predictions being expanded into a na- 
tional prediction. It was expected that the 
projections would eventually "home in" on the 
correct final result. The heavy early Nixon 
vote from states such as Kansas, Tennessee 
and Kentucky, which led the computer to make 
its initial Nixon victory claim, was soon out- 
weighed by later returns which indicated a 
strong Kennedy swing, and the computer cor- 
rected its projections accordingly. The 
range of electoral vote projections after 
the switch to Kennedy was from 294 to 330. 

Far more important than the prediction 
activities on election night, Dr. Lindstrom 
felt, were the special precinct analyses. 
Some 500 precincts were selected randomly 
from early reporting states, and subjected 
to intensive analysis of the effects of such 
facts as religion, occupation, ethnic back- 
grounds, etc. Dr. Lindstrom believes that 
when the results of these analyses are pub- 
lished in the near future, they will provide 
a rich source of material to political sci- 
entists for use in future elections. 

The Remington Rand Univac model was vir- 
tually the same as the IBM model, according 
to Mr. Wright. Basically, the model was an 
updated version of the successful mathemati- 
cal and statistical models that were used in 
the 1952 and 1956 elections. No special pre- 
cinct data were used; this fact adversely af- 
fected the Univac early projections. The 
trend in the early reporting states, it was 
assumed, would hold true in the later report- 
ing states. This assumption would be valid 
only if the early returns were scattered to 
minimize the effect of local factors. As it 
happened, however, the local influences in 
the early reporting states of Tennessee, 
Kansas and Kentucky proved to be stronger than 
the national influences. The claim for Nixonfc 
victory, therefore, was based on a non-repre- 
sentative sampling of election returns. When 
the heavily Democratic returns from Connecti- 
cut and Maryland came in, the Univac analysts 
threw the returns out as being deviations 
from the heavy Republican trend as shown in 
the early returns. Only when other states 
began reporting heavy Kennedy pluralities did 
Univac switch to Kennedy. 
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One handicap that the Univac people were 
laboring under, according to Mr. Wright, was 
their memory of the 1952 election, in which 
Univac' s early prediction for Eisenhower was 
suppressed. In 1960, they were determined not 
to suppress any of the early projections — 
and learned, according to Mr. Wright, that 
this, too, has its drawbacks. 

In revealing the details of the RCA 501' s 
successful projections of a Kennedy victory 
from the very earliest returns, Dr. Jack Mosh- 
man stated that the C-E-I-R/RCA/NBC started 
with "a base line projection" which incorpor- 
ated all available information — including 
polls — that were available before the elec- 
tion. This was called a "time zero projec- 
tion" and was completed on Sunday, November 
6, with a projected popular vo'„e split of 
50.4 for Kennedy and 49.6 for Nixon. The 
base projection for the electoral vote was 
291 for Kennedy. 

In addition, key precincts were selected 
on the basis of the following criteria: (1) 
the precincts must report early within their 
time zones; (2) the precincts had to be con- 
sistent in population and other characteris- 
tics between elections; and (3) the precincts 
had to be "swingometric" — not barometric — 
that is, they had to be indicative of swings 
in the national vote. 

Actual returns from the key precincts 
would measure how much the base line projec- 
tion might be in error. To explain the vari- 
ability from the base line projection, hun- 
dreds of factors were incorporated into the 
model on a state-by-state basis. These fac- 
tors included: degree of urbanization, in- 
creases in population since the last election, 
rate of business failures, median age of vot- 
ers, per capita income, etc. 

Another important element taken into ac- 
count was a "time curve" for each state — an 
indication of how each state voted in the past, 
hour-by-hour. For example, early returns from 
a state might be heavily Republican, although 
the state generally ended up in the Democratic 
column on the basis of later returns. These 
curves were stored in the RCA 501 memory, and 
as the returns from each state came in, they 
were adjusted to take the time curve into ac- 
count. Thus, there was a mix of time curve 
factors, base projection factor, and current 
state-by-state projections, all of which 
combined to give the final projections. 

On the basis of early returns from the 
first key precincts, a Kennedy victory was 
evident. When the same trend was evident in 
key precincts from other states, the analysts 
on the scene were convinced and put the Ken- 
nedy projected win on the air. 



HIGH SPEED INFORMATION RETRIEVAL SYSTEM 

Naval Ordnance Laboratory 
White Oak, Md. 



Grouped literature searches which would 
take several librarians over a week to com- 
plete, are each being accomplished in fifteen 
minutes by a computer at this laboratory. 

An IBM-704 and a roll of magnetic tape 
containing information from thousands of li- 
brary reference cards are the system. Data 
on the master tape includes detailed and 
cross-referenced information on technical re- 
ports in such fields as aeroballistics, chem- 
istry, physics, etc. 

When fed the properly prepared informa- 
tion, the computer will scan the master tape 
at the rate of 1,000 reports a second and 
produce a complete listing of those concern- 
ing one or more specific subjects. 

This high-speed process replaces the 
time-consuming job of manually searching mul- 
titudes of library reference cards for a list 
of reports on a single subject. 

The new system represents a considerable 
saving. Even with the rental cost of the 704 
being $300 an hour, the cost per query is cal- 
culated to be $1.25, only a quarter as much as 
that of a manual search. 

When a high-speed search is necessary, 
code words describing the desired subject are 
punched in cards. Along with a magnetic tape 
containing programming instructions, these 
cards are fed into the IBM-704 computer. The 
computer exhaustively searches the master tape 
for the relevant reports. Within seconds, the 
704 records the relevant reports on an output 
magnetic tape. This tape is processed by a 
printer to produce a complete listing of all. 
the reports on the specific subject. 

The key is a subject code dictionary con- 
taining code terms which describe the reports 
registered on the master memory tape. Each 
report is keyed by one or more code groups. 
Additional code terms may be added to the dic- 
tionary from time to time to refer to addi- 
tional subjects. 

Coding of new reports for recording on 
the magnetic tape is done by the laboratory's 
library staff while programming for the 704 
is the responsibility of the laboratory's 
mathematics department. 
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"STORED LOGIC" DIGITAL COMPUTERS 
FOR VARIED PURPOSES 

Ramo-Wooldridge 
Canoga Park, Calif. 

One of the first "stored logic" computers 
was exhibited at the Eastern Joint Computer 
Conference by this company. It is being pro- 
duced for the Navy under the designation 
AN/UYK-1, and is an economical, reliable, com- 
pact and rugged machine. "Stored logic" means 
that certain usually-wired-in computer charac- 
teristics are specified by data stored in the 
computer's memory, and may be changed during 
the usual loading procedure without changing 
the hardware or wiring; these characteristics 
include word length, order structure, and set 
of instructions. 

The AN/UYK-1 can handle efficiently such 
tasks as radar data processing, trajectory 
computation, navigation, fire control, system 
checkout, inventory control, preventive main- 
tenance, pattern determination, range safety, 
personnel record processing, system simulation, 
servo loop control, and data reduction and 
processing. 

The computer has relatively few compon- 
ents because it is organized basically as a 
parallel 15-bit word machine. Although 15- 
bit arithmetic is suitable for some jobs 
aboard naval vessels, many problems require 
longer words. So the machine can be made to 
operate using word lengths of 30 or 45 bits 
as either a fixed-point or floating-point 
machine. Also it may use any number of index 
registers or indirect addresses. And it may 
process characters as such. 

Following is a summary of the machine: 

PHYSICAL 

Components 

Solid State (no vacuum tubes) 

Size 

14 inches deep; 20 inches wide; 59 inches 
high 

Environmental Tolerance 

General Requirement MIL-E-16400D (Navy) 

Drip Proof MIL-STD-108D 

Vibration MIL-STD-167 (Ships) 

Shock MIL-S-901B (Navy) 

Temperature 0°-50°C 

Power 

118 volt, 60 or 400 cycles, 1000 watts 

ORGANIZATION 
Operation 
Parallel by 15-bit word elements 



Word Length 

Variable in multiples of 15 bits, i.e., 
15, 30, 45, etc. 

Order Structure 



Variable by stored logic to be single, 

double, triple or any address structure 

Instruction Code 
Adapted to the problem 

Memory 

8,192-word elements random access core 

expandable to 32,758 words 
6 microseconds read-write cycle 
All operation times include memory access 

INPUT-OUTPUT 
Interrupt 

18 microseconds reaction time 
Interrupt subroutine 
Automatic return in 18 microseconds to 
prior task 

Buffer Transfer 
18 microseconds reaction time 
6 microseconds per 15-bit word element 
Automatic return in 18 microseconds to 
prior task 

Block Transfer 

12 microseconds setup time 

12 microseconds per 15-bit word element 

Available Transfers 

30-bit parallel 

15-bit parallel 

15-bit serial - external control 

Automatic Character Assembly 

INTERNAL 

Typical Instruction Classes 
Single Address - Fixed Point - 15 bit 
Triple Address*- Fixed Point - 30 bit 
Triple Address - Floating Point - 45 bit 
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ACROSS THE EDITOR'S DESK 



TELEPHONE COMPANY USING COMPUTER 
IN DIRECTORY DELIVERY 

Donald H. Kunsman, Vice-President 

Electronic Data Processing Div. 

Radio Corporation of America 

New York 20, N.Y. 



For the first time an electronic data 
processing system was used to increase accu- 
racy and efficiency in the delivery of 
9,000,000 telephone books in New York City 
and its suburban areas. 

Computer-assisted distribution of the 
directories covering New York City and Nassau, 
Suffolk, Westchester and Rockland counties 
started with the delivery of the Manhattan 
classified directory and will continue through- 
out the next 12 months. 

The size of the delivery job is indicat- 
ed by the size of the pile the 9-million books 
distributed annually would make if stacked one 
on another. It would tower upwards for 250 
miles. 

The computer, an RCA 501, permits rapid 
updating of customer delivery files. It en- 
ables the Telephone Company directory depart- 
ment to make delivery order changes even 
after books are rolling off the presses. The 
computer's six magnetic tape memory units are 
each capable of feeding the system 1 s computer 
33,333 characters a second for processing. 
The system's printer turns out delivery orders 
at the rate of 1,200 characters a second. 

All 32 directories serving the New York 
Telephone Company's 3,500,000 subscribers will 
be distributed with an assist from the system. 

The Telephone Company is now transferring 
names, addresses, numbers and directory needs 
of telephone customers from existing records 
to magnetic tape. The tape is being used in 
the RCA 501 electronic data processing system 
at Telephone Company headquarters to produce 
printed delivery orders. 

All information necessary for delivery 
— names, addresses, numbers and directory 
needs of each subscriber — is stored on the 
tape in the data processing system's memory 
units. 

When the delivery cycle begins, the com- 
puter consults its storage for delivery in- 
formation. The information is produced at a 
rate of more than 30,000 characters a second 
and the computer's printers print out delivery 
orders at a rate of 1,200 characters a second. 
The orders are turned over to the distributor 
of telephone directories in the metropolitan 
area. 



Digesting the information coming from its 
memory units, the RCA 501 system figures out 
the number of books to go to each district. 
It takes into account the varying weights of 
different directories and adjusts directory 
bundles accordingly. The order slips it 
prints tell the delivery men what directories 
to take to specific addresses — homes, off- 
ices, factories, government installations, 
etc. 



GREETINGS TO COMPUTERS 
I. Solution 



In our December issue we published the 
following greeting: 

For Christmas, we wish our subscribers, 
our readers, and all computer people a 28506 
70413 67 

_M H Y H E 
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M M S Y A 

(Solve for the digits; each letter stands for 
just one digit to 9. ) 

Solution: H times the divisor (five 
figures) is 0; therefore H is 0. S plus M 
plus or 1 carried is AM; therefore S is 9 
and A is 1. I plus A(l) is S(9) ; therefore 
I is 8. Y times Y ends in 9; therefore Y is 
3 or 7. Y plus A(l) plus or 1 carried is 
1(8); therefore Y is not 3 but 7. E plus Y(7) 
ends in A(l); therefore E is 4. C is one more 
than E (from first subtraction) ; therefore C 
is 5. M plus Y(7) plus one carried ends in 
H(0) ; therefore M is 2. R plus S(9) ends in 
M(2); therefore R is 3. C(5) plus H(0) plus 
one carried is T, which is therefore 6. 

Substituting in the numerical message we 
have MICHTY HEARTY, and of course the C should 
be replaced by a G. 



II. From Lawrence E. Clayton 

Automatic Electric Sales Corp. 

Northlake, 111. 

Merely reversing your own code (as per 
page 12B, December, 1960): 

3496 74 24337, 983, 6089 503896219 6824 
217 74 51650 1 945346 9613 6016 5341649 
041367 50443; 217 24337 3076029 9683 607 
04136 19 6047 50132 607 413'. 
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Automating the Consolidation and 
Sorting of Packages 

Richard L. Speaker, President 

Speaker Sortation Systems, Inc. 

Butler, Wisconsin 

(Based on a talk before the American Material Handling Society, Louisville, Ky., Nov. 3, 1960) 



As materials handling men, we are constantly con- 
cerned about doing things more mechanically and 
more automatically. But every once in a while you 
will come across someone — perhaps a do-good re- 
former — who wants to turn the clock back. One such 
reformer was talking to the foreman of a construction 
crew working on a roadway, using a gigantic crane 
shovel. "This is a terrible thing," said the reformer. 
"Don't you realize that you're robbing men of em- 
ployment? You could junk that machine and put 100 
men to work with shovels!" 

The foreman by that time was fed up with the self- 
appointed adviser, and turned to him and replied: 
"I've got ;i better idea yet," he said, "why don't I 
put 1,000 men to work with teaspoons?" 

Just as there is no downward limit to doing things 
the hard way, so there is no limit to this idea called 
automation. We may think we've done a splendid job 
up to now, and we have made unusual strides in auto- 
mating the factory and many other phases of industry, 
but I've come here to talk to you about how far we 
have yet to go. I may startle you by saying this, but 
it's something that has to be said: Materials-handling 
technology in the field of distributing goods has not 
kept pace with the same technology in the producing 
of those goods. And if this lag continues, some of the 
benefits that were won so dramatically in manufactur- 
ing could be partially lost in getting products into the 
hands of the consumer. 

I think we'll all agree that it isn't enough to cut 50% 
off the time and money required to process orders or 
to finish a product on the assembly line, if the result- 
ing production piles up in the plant's storage or in the 
parts warehouse of the distributor. 

For a good example of this in another field, we have 
only to look at our traffic problems. Although the 
horsepower of the modern auto has risen, the traffic 
congestion has made it necessary to go at slower speeds. 
As anyone can plainly see, political decisions and 
highway development have lagged behind automotive 
engineering. 

The all-too-human tendency to overlook some im- 
portant steps in our march of progress is one reason 
why 1 want today to talk about Automating the Con- 
solidating and Sorting of Packages, and to suggest a 
way to break a serious bottleneck in the flow of Ameri- 
can productive progress. 

The greatest strides in material handling have 
been made in the manufacturing area of industry. Yet, 
the potential for material handling improvement is 



equally great in the field of distribution. In fact, it is 
somewhat of a paradox that in an area where the 
potential is so great the technology seems compara- 
tively undeveloped. 

Interestingly and logically enough, the closer you 
get to the distribution sector of our economy, the 
higher the proportion of labor costs that are involved 
in materials-handling. In some cases, according to one 
authority, it often approaches 100%. 

Too many of the materials-handling systems that 
have been tried in distribution have employed modi- 
fied production line techniques instead of being care- 
fully tailored to meet the specific needs of a distri- 
bution system. Perhaps this is because we have tended 
to regard distribution as some sort of sideline of manu- 
facturing, when in fact it requires its own technology. 
Here then is the next big growth area for materials 
handling. Perhaps our biggest single frontier for cost 
savings. 

Three Types of Distribution 

Distribution is divided into three basic types. We 
have warehouses — places where there is usually a 
single source of incoming products such as one factory, 
but there are many destinations for these products. 

Next, we have transfer terminals, such as Post 
Offices, railway and airline terminals, parcel delivery 
services and freight houses where merchandise merely 
is received from a multiplicity of sources and assembled 
for transfer to other destinations and then redirected 
to those deitinations. 

Thirdly, we have distribution centers, such as those 
maintained by mail order houses or by centralized 
parts warehouses, serving an entire industry or a geo- 
graphical area. In the case of the distribution center 
we have multiple sources from which products come 
and multiple destinations, with intermediate oper- 
ations of storing, picking, and packing orders. 

Please notice the similarity of what we may call the 
unit operations involved in each of these categories — 
receiving, storing, picking (or order assembly), pack- 
ing, and shipping. Distribution, then, could be defined 
as any operation made up wholly of all or part of the 
above unit operations. 

Ready for Automating Distribution 

The question now arises, are we ready to automate 
distribution or more specifically, any of these unit 
operations? The answer is yes, if we adopt the proper 
approach and avoid negative thinking. For example: 

One prospect might say, "This system is too far ad- 
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vanced for us. We will stick to manual methods. They 
may be costlier to operate but we know they work and 
we have heard stories of considerable trouble with 
automatic systems." Another type of thinking is — 
"This isn't far enough along yet. We're waiting for 
the complete 100% push button warehouse." The 
fact of the matter is, that advances are being made, a 
step at a time, and those who can, but do not include 
them in their plans will suffer competitively. Simi- 
larly, those who wait for the push button warehouse 
will also be left behind, for their competitors will have 
made improvements gradually at minimum expense 
and maximum profit without interrupting normal 
operations. 

Sophisticated Automatic Warehousing 

Today, reliable, soundly-engineered equipment is 
available to automate such unit operations as picking, 
order assembly, sorting, and sometimes storing, pack- 
ing and shipping. These can often be combined with 
existing manual methods in such a way that conver- 
sion to automatic methods can be made as the right 
kind of equipment becomes available. Automatic 
warehousing is the next great frontier of materials- 
handling, but to do a complete job requires advanced 
sophistication in several areas, including data proc- 
essing as well as equipment design and control. As 
we master the technology, we will make a growing 
contribution to distribution economics. 

Automatic Sorting 

Of these various phases of distribution, sorting is 
perhaps the furthest advanced of them all, for it lends 
itself readily to automation. There are an estimated 
40 to 50 contracts for automatic sorting now in prog- 
ress, and quite a few installations actually in operation. 
But even in the readily-automated field of sortation, 
it has not been exactly like rolling off a log to find 
the right answer to the special problems of packaged, 
unpackaged, round, square, oblong, light, medium 
and heavyweight parcels, as well as a wide variety of 
parameters of thru-put and sorting. 

There are basically three different types of sorters 
which have proven records of accomplishment: These 
are: the ordinary belt, with live roller or slat con- 
veyors with diverters or pushoffs stationed at each 
sorting point; the slat conveyor with movable diverter 
blades built into each slat; and the tipping tray. The 
successful operation of any of these types depends con- 
siderably upon proper control and programming of 
the sorting information, and especially proper appli- 
cation of the equipment to the problem. 

Three Kinds of Control 

Again, we visualize three general concepts of 
control: 

1. Visual supervision, where diverting devices are 
remotely actuated when a commodity is seen to 
be in the desired diverting position — or when it 
is located so that its time relationship with the 
diverting point can be established and a time 
delay circuit employed. Example: Accumulating 
conveyors with input visually controlled from an 
adjacent console. 

2. Programmed or keyed information, which ac- 



companies each parcel through the sorting area 
and causes operation of the proper diverting 
medium at the right instant. Example: Code 
printing on packages or conveying elements. 
3. Analog memory devices, directed by keyboard 
or fully electronic inputs, which match the actual 
path of the commodity with a simulated path 
through an electronic or mechanical circuit and 
actuate the diverters remotely upon a signal from 
the memory circuit. 
Each has many ramifications and interpretations, but 
suffice it to say that enough successful installations of 
each type have been made to assure satisfactory oper- 
ation if properly selected by experienced sortation 
engineers. Each type of sorter and each type of con- 
trol is especially adaptable to certain parameters of 
sorting. We cannot over-emphasize the importance of 
properly matching equipment to the problem. This 
is where the chance of disappointing results originates. 

Parameters 

Now let's establish some of the parameters: Con- 
veyor manufacturers have for many years achieved 
varying degrees of success in sorting from power con- 
veyors with remote-controlled diverters or power 
sweepoff. Development of these designs continues. 
They have proven practical where commodity size 
varies only thru a small range, where capacity require- 
ments are below 600 to 1,000 cases per hour, and where 
the number of sorts is low. 

We would be tempted to call this advanced con- 
veyorization; whereas, the true science of sortation 
considers systems of greater thru-put capacity and 
number of sorts. The slat conveyor with movable inte- 
gral diverters is an interesting development and it per- 
mits packages of miscellaneous length to be spaced 
closely on the conveyor with the number of diverting 
blades energized at any. one sorting position deter- 
mined by the length of the particular commodity be- 
ing diverted. This has proven practical where the 
commodities are irregular and widely varying in size, 
and where a large volume of commodities need be 
sorted into only a few categories, so that the over-all 
size of the unit can be kept to a minimum. Its big 
advantage is its capacity to handle an almost unlimited 
variety of sizes and shapes at rates much higher than 
conveyors with stationary sweepoffs. Its disadvantage 
is high cost per foot. 

Tipping Tray Sorters 

In the wide range of applications where thru-put is 
high and number of sorts is great, tipping tray sorters 
with capacities up to 6,000 or more commodities per 
hour and with unlimited number of sorts permissible 
at relatively low cost per sort, appear to show the best 
performance and economies. The Post Office, for in- 
stance, has promoted considerable research in its ad- 
mirable effort at maximum modernization, and, being 
basically a transfer terminal (one of our three types 
of distribution systems) the Post Office would naturally 
have sortation as its greatest single problem. It is sig- 
nificant, therefore, that the tipping tray has been 
chosen by the Post Office Department as the best an- 
swer so far to the problems it faces in sorting parcels. 
All automation of parcel and mail sack sortation in 
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Post Office modernizations presently authorized will 
utilize tipping trays. 

Thus Tar, in addition to dozens of Post Office appli- 
cations, now in the process of design or construction, 
the tipping tray principle has been applied to the mail 
order field (which will be clearly explained in a short 
motion picture I would like to show you) and more 
recently in the automotive parts warehouse field. We 
are now in the midst of putting the finishing touches 
on an installation designed to handle the rather small 
parcels shipped by the AC Spark Plug Division of 
General Motors Corporation to dealers from its new 
warehouse in Flint, Michigan. 

Thus, sortation and more particularly tipping trays 
have already become heavily involved in all three types 
of distribution — warehouses, transfer terminals, and 
distribution centers. 

Guide Lines 

An operation can be automated with specialized 
sortation equipment if more than 10 sorts must be 
performed, if thru-put is above 20 cases per minute, 
and if adequate data processing of paper work is avail- 
able. Below these levels, mechanical systems of con- 
veyors and diver ters, controlled manually by one oper- 
ator, may be more practical and less expensive than 
specialized sorters. If your sorting is tied to order as- 
sembly, we use a rule of thumb of about 500 or more 
orders per shift as a minimum thru-put to justify auto- 
matic equipment. 

Please bear in mind that these are approximations 
and generalizations. Rules of thumb should not be 
adhered to religiously. In our own AC Spark Plug 
installation, for instance, we found that the use of 
tipping trays was justified for lower rates because it 
made pre-programming of each parcel practical and 
because positive discharge of odd-shaped small parcels 
was possible. Otherwise, the capacity in this installa- 
tion might have been achieved by the belt-diverter 
scheme. 

Basically, we need the answers to five questions in 
order to analyze the application of automatic sorta- 
tion: First, how many sorts must be made? Second, 
how many items are to be processed per hour? Third, 
what are the size, weight and physical characteristics 
of the packages to be sorted? Fourth, is coordinating 
data processing equipment available? Fifth, what are 
the physical limitations of the sorting area itself — its 
shape, height, live load capacity, aisle dimensions, and 
systems available for feeding and discharging packages? 

Armed with this information, an experienced sorta- 
tion engineer knowing the problems and pitfalls of 
improper judgment, can reliably analyze each situation 
and recommend for or against automatic sortation. 

A Classic Instai.ation 

One specific installation is considered a classic in 
this field — the one at General Merchandise Company, 
Milwaukee, Wisconsin, a catalog mail order house do- 
ing about $40,000,000 a year in business. It recently 
completed a $5,000,000 Distribution Center, which 
was to store, sort, pack and ship items from a line oi 



over 20,000 products. These are stored in a 13-acre 
structure that was designed for the specific purpose of 
not only housing these products but also for sorting, 
packing and shipping them. It is a good example of 
the integration of building design, materials-handling 
and data processing. 

We now have well over a year's experience behind 
us in the operation of our sortation system as part of 
this warehouse. In general, this experience has borne 
out the prediction of savings in both order-processing 
time and sortation costs of up to 90%, depending on 
how near the system comes to operating at peak ca- 
pacity. Despite the seasonal nature of the mail order 
business, it might be noted, this highly-automatic sort- 
ing system more than pays its way by virtue of its 
major advantage, time-wise and cost-wise, during the 
Christmas rush. 

IBM Ramac Computer 

In the operation at General Merchandise Company 
in Milwaukee, orders are prepared by an IBM Ramac 
650 computer in groups of 400 orders which are proc- 
essed every fifteen minutes at the peak period of the 
year. Picking tickets are automatically arranged in 
stock number sequence and forwarded to the stock 
pickers in groups of 400 orders. Each stock picker 
selects merchandise from a relatively small bin area, 
attaches a picking ticket to each item of merchandise 
indicating the ultimate individual order, and loads a 
conveyor which makes an automatic primary 4-way 
sort by loading the packages on to one of four sorter 
feed belts, with each belt accepting groups of 100 
orders. 

These belts carry the merchandise directly to the 
electronic sorting conveyors for breakdown directly 
into 400 individual orders. 

This Qik-Tip Sorter installation consists of two 
carrousel loops with each loop having a loading point 
at each end, thereby providing 4 loading points to 
which the four picking belts can deliver. Each loading 
point, therefore, handles all the packages for 100 
orders at a time. 

To sort 100 orders on each leg of the loop, 102 
empty tote pans are moved into position along one 
side of this leg of the sorter. These tote pans are 
stored in an overhead conveyor storage area and are 
moved into position and out of position by means of 
power conveyors. The tote pans are each 36" long 
located on 36" centers and consequently each horizon- 
tal leg is approximately 350' long including loading 
areas and sprockets. 

In conclusion, let me express the hope that ma- 
terials-handling experts will bring heavier emphasis to 
bear on the distribution sector of our economy and its 
tremendous problems in the movement of materials 
and products. If we do, and if in the process we can 
show some outstanding cost-reductions, we will not 
only by adding greatly to the profitability of Ameri- 
can industry, and the welfare of the ultimate consumer 
and ourselves, but also to the ability of industry to 
compete in the increasingly competitive markets of 
the world. 
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FRONT COVER: WORLD'S HIGHEST VOLTAGE 

TRANSMISSION, AIDED BY DATA 

COLLECTION AND CONTROL 

One of the substations of General Electric's Project 
EHV (Extra-High- Voltage) is viewed from a trans- 
mission tower. Conductors, bundled and spaced for 
transmissions up to 750,000 volts, are shown in the 
foreground. 

Men standing near the disconnect switches, in the 
foreground, illustrate the giant size of the electrical 
apparatus. The headquarters building, containing the 
data collection and control rooms is shown at right. 
See more information in "Across the Editor's Desk." 



COMPUTERS FOR THE TRANSPORTATION 

PROBLEM AND THE TRAVELING 

SALESMAN PROBLEM 

I. From Miroslav Machacek 
Dukla, Czechoslovakia 

I have read Computers and Automation and found 
it useful for general information on computers, auto- 
mation and related fields. However, your May, 1960, 
issue presents certain inaccuracies, or better said over- 
estimations of the advantages of computers. I empha- 
size: overestimation of advantages, and this is not the 
same as overestimation of the capacities and abilities 
of computers. 

In the article "Using Computer Services in Small 
Business" by Mr. I. J. Seligsohn, May, 1960, pages 14 
to 16, the author supposes and desires that his readers 
suppose too that a transportation and distribution 
problem was solved by a computer in just a few hours 
(the computer solved 10 million possible route com- 
binations and found the best ones) while it would 
have taken 20 years to solve that problem by hand 
computation. 

Other American technical authors, however, do not 
share this view. C. W. Churchman, R. L. Ackoff, and 
E. L. Arnoff in their book "Introduction to Operations 
Research," 1956 edition, p. 344, show an example of 
solving the transportation problem. They have found 
in contradiction to Mr. Seligsohn that for a 20-truck 
fleet (not an uncommon situation) the possible num- 
ber of arrangements of truck routes is 20 factorial — 
equal to 2,432,902,008,176,640,000 arrangements. Then 
they continue with the statement that "a fast electronic 
computer programming one arrangement per micro- 
second and working 8 hours a day, 365 days a year, 
would take almost a quarter of a million years to find 
the optimal solution." On following pages, namely, 
on p. 355, they give an example of solving the problem 
of 10 trucks in a fleet; hence, there are 10 factorial, 
equal to 3,628,800, feasible solutions. This is still a 



job that according to Mr. Seligsohn would take several 
years of hand computation. The authors of the book 
quoted described hand computation methods which 
are able to solve this problem in 3 hours (!) or even 
in 20 minutes. The technique is outlined in the book. 

I do not wish to be misunderstood; I personally 
have a very warm feeling towards computers, and I do 
not desire to underestimate them nor do I desire to 
underestimate computer techniques generally. 

Numerical analysis teaches various useful hand com- 
putation methods, which it seems that Mr. Seligsohn 
supposes one will not use. In hand computing tech- 
niques there are various roads leading to a solution 
and many of them are not expensive as to time. In 
other words, the difference between computer compu- 
tation and hand computation shown in the example 
of Mr. Seligsohn has been demonstrated very sharply, 
but in no relationship to real possibilities. Even hand 
computing techniques can be mechanized or semi- 
automatized with the aim to be more effective. 

I do not wish to detract from Mr. Seligsohn's all- 
around view of computer service. I apologize if my 
remarks are interpreted in this way. I just want to 
correct the overestimation of the economy of com- 
puters, and incorrect underestimation of the human 
mind's ability to adapt itself to solve complex and 
sophisticated problems. 

n. From I. J. Seligsohn 

C-E-I-R, Inc. 

Arlington 2, Va. 

In reply to the letter from Mr. Machacek of 
Czechoslovakia: 

The simplex method is the most efficient and widely 
used algorithm for solving the general linear pro- 
gramming problem. However, more rapid and effi- 
cient techniques do exist for the special transporta- 
tion and assignment problem. The reference cited 
by Mr. Machacek referred solely to the assignment 
problem, and very efficient hand computation short- 
cuts can be used to solve this type of problem. But 
the route selection example I used in my article is 
typical of the traveling salesman problem — which 
is quite another matter. 

The traveling salesman problem is discussed on 
pages 470-2 of the reference cited by Mr. Machacek. 
As the authors (Churchman, Ackoff and Arnoff) state, 
no general analytical solution exists for this type of 
problem; this was true in 1956 when their text was 
published and is still true. Therefore, no short-cut 
algorithm exists which would enable a hand compu- 
tation method to produce the optimal route. In the 
traveling salesman problem, such a route can be 
guaranteed only by computing all routes and compar- 
ing them to find the best one. 

The example I used contained 10 million possible 
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combinations (equivalent to about an 11 factorial 
problem). A hand computation solution would re- 
quire 12 numbers to be added 10 million times. As- 
suming a clerk can make 1000 additions of 12 num- 
bers per day, it would take approximately 30 years 
for a hand solution. On an IBM 650, processing 100 
routes per second, the solution would require approxi- 
mately 30 hours; on an IBM 704, approximately 2 
hours. Again, no short-cut hand solution exists for 
this type of problem. 

Mr. Machacek uses the 20 factorial problem to 
show that it would take a fast computer a quarter of 
a million years to find the optimal solution. This is 
correct. However, my example referred to an 11 fac- 
torial problem, and a glance at the Table of Fac- 
torials will readily show the vast difference in the size 
of these problems. 

Finally, while Mr. Machacek's statement that com- 
puting techniques help various hand computation 
methods is true, the reverse is more often true. Pre- 
liminary hand analysis is most often used to provide 
criteria for efficient machine codes for discarding 
many alternative combinations that are undesirable. 



OPTIMIZATION OF BUSINESS OPERATIONS 
— DISCUSSION 

I. From Daniel Teichroew 

Assoc. Prof, of Management 
Stanford Univ., Stanford, Calif. 

The July, 1960, issue of Computers and Automa- 
tion contained a paper by Dr. W. W. Leutert on the 
"Optimization of Business Operations." No one, I be- 
lieve, can disagree with the basic thesis in this paper 
that linear, or more generally, mathematical program- 
ming is a valuable tool for the optimization of business 
operations. It represents a fundamental advance in 
decision-making over the previous methods which, in 
general, were not optimal. Dr. Leutert has performed 
a valuable service in distilling from his extensive ex- 
perience a presentation which is clear, concise, accu- 
rate and still readable by management and operating 
people. 

However, I believe that Dr. Leutert falls into the 
same trap that he warns us about in the first section. 
He states that one of the reasons for the fact that 
mathematical models are not used as widely as they 
should be is that mathematicians have been poor 
salesmen outside their own profession. It seems to me 
that nothing will result in poorer selling to manage- 
ment than the implication which appears in this arti- 
cle: all of management's problems are theoretically 
solved and the only thing remaining is for manage- 
ment to be willing to accept the solution. 

Not only is this implication galling to management, 
but it is obviously incorrect. For example, the first 
sentence reads, "From the point of view of a pure 
mathematician, the optimization of business operations 
presents no difficulties." This sentence is correct only 
in the sense that, from the point of view of a pure 
mathematician, no problem presents any difficulties; 



i.e., the solutions to all problems are implicit in the 
basic axioms. 

Dr. Leutert implies that mathematical programming 
is the complete solution to the "optimization" of busi- 
ness. One needs point to only a few areas where this 
is not true: 

1. There is as yet no satisfactory treatment for the 
handling of uncertainty in large-scale mathemati- 
cal programming problems. 

2. There is no theory for the optimization of com- 
plicated dynamic processes. Linear programming 
models cannot easily or practically take into 
account the effect of time; dynamic programming 
is one possible alternative. However, there are 
still a large number of unsolved mathematical 
problems involved in taking account of time. 

Furthermore, there are many optimization problems 
in business which cannot be adequately formulated, 
let alone solved. The question of what criteria to use 
in the optimization of an over-all business operation 
is an example of this class. If one wants to include 
competition, which is extremely important in certain 
industries, it might be pointed out that the N-person, 
non-zero sum game does not yet have a satisfactory 
formulation or solution. 

It would seem that we can make more progress in 
the theoretical problems and in the practical prob- 
lems of applying solutions to business operations, and 
also achieve greater success in getting management to 
accept and adopt better solutions if we acknowledge as 
inevitable the fact that we are only making a small 
dent in a very large and complex problem. If the past 
is any guide, the problem is a never-ending one. Dr. 
Leutert has made a very valuable contribution in his 
paper, but it must be recognized that mathematical 
programming does not solve all of management's 
problems. 

II. From Dr. W. W. Leutert 

Remington Rand Univac 
New York 10, N. Y. 

I agree with Professor Teichroew that mathematical 
programming is far from being the complete solution 
to the optimization of business operations. I do disa- 
gree with him, however, on whether or not my paper 
creates that impression. For top management optimi- 
zation problems, my paper states on page 7 that a 
linear model is at present the only practical way to find 
the desired answers and that in many cases no more 
than a linear model is needed to give top operating 
management the broad picture it desires as a basis for 
its decisions. On page 8, the paper states that it is be- 
yond the scope of this presentation to enumerate the 
large number of different methods which have been 
used successfully on individual middle management 
optimization problems. 

It is, of course, true that since the paper is based on 
practical considerations, most of it is devoted to linear 
programming. It is still my opinion, and I believe the 
rapidly increasing use of linear programming appli- 
cations justifies it, that a large number of manage- 
ment problems which can be solved satisfactorily by 
linear programming techniques are still being attacked 
today in practice by inadequate case study methods. 
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Instru- 
mentation 
Engineer 



Lockheed Missiles and Space 
Division's growing research lab- 
oratory, engaged in energy con- 
version research, has opened a 
challenging position for a com- 
petent Instrumentation Engineer. 
3 to 8 years' experience in the 
design and development of pneu- 
matic.and electronic instruments 
for chemical processes and unit 
operations are required. 

Work includes tailoring and 
adapting instruments to suitsuch 
applications as high tempera- 
ture, process pilot plants, physi- 
cal and chemical measurements, 
and process control. This is an 
excellent opportunity for a com- 
petent man well versed in the 
fundamentals of process feed- 
back control and electronic 
control devices. 

INSTRUMENTAL 
TECHNICIAN 

Some college training with a min- 
imum of 3 years' experience in a 
chemistry or physics laboratory. 
Please send a detailed techni- 
cal resume' to Mr. R. C. Birdsall, 
Lockheed Missiles and Space 
Division, Dept. M-10B, 962 West 
El Camino Real, Sunnyvale, Calif. 
U.S. citizenship or existing 
Department of Defense industrial 
security clearance required. 



Lockheed 

MISSILES 

AND 

SPACE DIVISION 

SUNNYVALE, PALO ALTO, 
VAN NUYS, SANTA CRUZ, 
SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLA. 




(Book* and O titer Publication^ 



Moses M. Berlin 

Cambridge, Mass. 



We publish here citations and 
brief reviews of books and other 
publications which have a signifi- 
cant relation to computers, data 
processing, and automation, and 
which have come to our attention. 
We shall be glad to report other in- 
formation in future lists if a review 
copy is sent to us. The plan of each 
entry is: author or editor / title / 
publisher or issuer / date, publi- 
cation process, number of pages, 
price or its equivalent / comments. 
If you write to a publisher or is- 
suer, we would appreciate your 
mentioning Computers and Auto- 
mation. 

Ankenbrandt, F. L., editor/Electronic 
Maintainability, vol. 3 /Engineering Pub- 
lishers, Div. of The AC Book Co., Inc., 
P. O. Box 2, Elizabeth, N. J./ 1960, 
photo-offset, 312 pp, $10.00 

This book contains discussions of the 
developments which have affected the 
maintainability of electronic devices 
and systems. Twenty-nine papers (pre- 
sented at the 3rd Electronic Industries 
Assoc'n Conference on Maintainability 
of Electronic Equipment, San Antonio, 
Texas) are included. Some of the topics 
are: The Army, Navy and Air Force 
Outlooks on Maintainability, An Inte- 
grated Approach to System Maintain- 
ability, Failure Location System for an 
Airborne Digital Computer, Engineer- 
ing Diagrams for Maintenance, etc. 

Gregory, Robert H., and Richard L. Van 
Horn/Automatic Data-Processing Sys- 
tems, Principles and Procedures/ Wads- 
worth Pub. Co., Inc., 431 Clay St., San 
Francisco 11, Calif./1960, printed, 705 
pp, $11.65 

This book, written for management, 
places less emphasis on technical termi- 
nology and more on applications. The 
first section, "Orientation," includes 
three chapters with information about 
programming and machine data proc- 
essing. The six subsequent sections 
cover, in fifteen chapters, hardware, 
data organization, computer installa- 
tion, systems analysis, etc. Three ap- 
pendices include a history of compu- 
tation devices, problems, and a glossary. 
Index. 

New Views on Automation/U. S. Govt. 
Printing Office, Washington, D. C./1960, 
printed, 604 pp, cost? 

This publication includes thirty-eight 
papers and statements that were sub- 
mitted in 1960 to the 86th Congress, 
2nd Session, Subcommittee on Auto- 
mation and Energy Resources. The 
authors of the papers are distinguished 
individuals: specialists, government, in- 
dustry, banking, labor. 

Meyerhoff, Albert J./Digital Applications 
of Magnetic Devices/John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 
N. Y./1960, printed, 604 pp, $14.00 



The computer engineer will find, in 
this book, aids to the design of internal 
computer circuitry using magnetic de- 
vices. The seven parts of the text in- 
clude information on: Basic Magnetism, 
Parameters and Units, Diodes and 
Transistors, PMA Form, Operation, 
Circuit Design, etc., Memory Form and 
Operation, and TMA Circuit and Logi- 
cal Design. Various symbol tables, an 
appendix on "Characteristics of Com- 
ponents," and a glossary are included. 
Index. 

Freiberger, W. F., editor-in-chief/Interna- 
tional Dictionary of Applied Mathe- 
matics/D. Van Nostrand Co., Inc., 120 
Alexander St., Princeton, N. J./ 1960, 
printed, 1173 pp, $25.00 

This dictionary gives the definitions 
of more than 8,000 terms and descrip- 
tions of the methods in the application 
of mathematics to thirty-one fields of 
physical science and engineering, in- 
cluding: Acoustical Engineering, Aero- 
dynamics and Hydrodynamics, Atomic 
Structure, Nuclear, and Solid-State Phy- 
sics, Optics, Vector Analysis, etc. In ad- 
dition, terms of pure mathematics are 
defined. 

Alphabetic lists of French, German, 
Russian and Spanish equivalents of the 
terms defined are given, and alongside 
each one is the English translation. 
This makes the dictionary accessible 
multilingually. The board of Contrib- 
uting Editors includes many leaders of 
their respective fields. 

Flores, Ivan/Computer Logic: The Func- 
tional Design of Digital Computers/ 
Prentice-Hall, Inc., Englewood Cliffs, 
N. J./1960, printed, 458 pp, $12.00 
(trade edition), $9.00 (text edition for 
classroom adoption) 

This book explains how a computer 
is built, with the stress on the oper- 
ational rather than the mathematical 
logic, viewpoint. The sixteen chapters 
include: The Flow and Control of In- 
formation, Logic, The Control Unit, 
Input and Output Equipment, and 
Memory Devices and Their Logic. 
Three appendices contain a glossary, 
an annotated bibliography, and details 
of an illustrative general-purpose com- 
puter termed "Polyvac" Index. 

Goodman, Richard/Annual Review in 
Automatic Programming, vol. 1/Perga- 
mon Press, Inc., 122 East 55 St., New 
York 22, N. Y./1960, printed, 300 pp, 
$10.00 

The eighteen papers presented to 
the Conference on Automatic Program- 
ming of Digital Computers, Brighton, 
England, in April 1-3, 1959, are here 
published. Among the titles: "Some 
Problems of a Universal Autocode"; 
"Pegasus: An Example of an Autocode 
Program for Sales Analysis and Fore- 
casting," and, "Tide, A Commercial 
Compiler for the IBM 650." Four ap- 
pendices are included. 

Instruments & Control Systems, 1961 
Buyers' Guide/I. & C. S., vol. 33, no. 11, 
Nov., 1960, part II/Instruments Pub. 
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^o., Inc., 845 Ridge Ave., Pittsburgh 22, 
Penna. 

This guide contains nine catalogs 
with information about instruments, 
components, systems, machines and de- 
vices. Each catalog lists the companies 
which manufacture the products, and 
a product index is provided. A direc- 
tory of manufacturers is included. 

Control Applications Guide/Automatic 
Control, vol. 13, no. 5, Nov., 1960, 
pp 101-188 (pp 1G to 88G)/Reinhold 
Pub. Corp., 430 Park Ave., New York 22, 
N. Y. 

This comprehensive guide to the 
manufacturers of parts, components, 
and subsystem elements which are used 
in the design and development of data 
processing and control systems, consti- 
tutes a major reference for computer 
people. The guide includes an alpha- 
betical roster of manufacturers arranged 
under product headings, an index of 
components which perform similar con- 
trol functions, and an index of compo- 
nents and equipment. The addresses 
of the manufacturers are also given. 

McGraw-Hill Encyclopedia of Science and 
Technology/McGraw-Hill Book Co., 
Inc., 330 West 42 St., New York 36, 
N. Y./1960, printed, 8500 pp + 600 
index pp, $175 ($285 for leather bound) 

The fifteen volumes of this encyclo- 
pedia comprise a comprehensive refer- 
ence source of information in every 
branch of science, technology and engi- 
neering. Among the subjects covered, 
are: Acoustics, Plant Anatomy, Chemis- 
try, Control Systems, Cytology, Physi- 
ology, Mathematics, Physics, etc. 

An annual supplement volume will 
be provided, to include up to date addi- 
tions. The encyclopedia includes 7200 
articles and 9700 illustrations. 

Automatic Data Processing, issue of Navy 
Management Review /Navy Manage- 
ment Office, Dept. of the Navy, Wash- 
ington, D. C./1960 (Navexos P-910, vol. 
5, no. 10, Oct.), photo-offset, 24 pp, 15<£ 
This issue of the Review is devoted 
to the Navy's automatic data processing 
activities. The six stages of the Navy 
ADP program are described, with em- 
phasis on recent accomplishments and 
future plans. An article on COBOL is 
included. 

Automatika and Telemechanika/ Univer- 
sity Nauk, Moscow, U. S. S. R./1960, 
vol. 21, no. 8, printed, 129 pp, cost? 

This edition of the Russian-language 
publication contains sixteen articles on 
subjects related to automation and data 
processing. "Mechanization and Auto- 
matization of Production — General Di- 
rection in Development of Industry," 
"Reduced Equivalent Amplification Co- 
efficient of Nonlinear Elements with 
Noises," and "Choice of Combined 
Linear Control System Parameters," are 
among the articles. 

Furstenberg, Harry/Stationary Processes 
and Prediction Theory/Princeton Uni- 
versity Press, Princeton, N. J./ 1960, off- 
set, 283 pp, $5.00 

This advanced book contains nine 
chapters which include thirty-two sec- 
tions. The titles are: Stochastic Proc- 
esses and Stochastic Sequences; The 
Prediction Problems for Sequences; 
Examples and Counterexamples; Sub- 
processes of Markoff Processes; Sto- 
chastic Semi-groups and Continuous 
Predictability; Statistical Predictability; 
Inductive Functions; Inductive Func- 
tions and Markoff Processes; and Pro- 
jective Inductive Functions and Pre- 
dictions. 



Sen/or Methods Analysts, Scientific Applications 
Specialists, and Sales Representatives 

GIVE YOUR CAPABILITIES 
FULL EXPRESSION -AT A 
LOCATION OF YOUR CHOICE 
-WITH RCA'S EDP DIVISION 

There's an atmosphere of achievement at RCA. You 
become associated with other highly capable people 
working on important projects. You are stimulated 
to contribute your best . . . and your accomplish- 
ments are recognized and rewarded. 

You're a vital member of a company whose equip- 
ment is universally accepted and respected ... a com- 
pany that's growing . . . expanding its EDP offices 
and facilities throughout the country. Because of 
this, you're able to choose your own location. 

The qualifications required: for Senior Methods 
Analysts, an extensive background in EDP systems 
analysis and a knowledge of programming methods 
and planning. For Scientific Applications Specialists, 
a minimum of three years' experience in scientific 
computations on EDP tape equipment, plus sys- 
tems experience. 

For Sales Representatives, a background that includes 
at least one year of on-quota EDP sales experience 
with either government or commercial clients, and 
a thorough EDP systems knowledge. 

Call or send your resume to the nearest RCA 
Electronic Data Processing Division office for 
confidential consideration of your qualifications: 



Mr. R. W. Baumann, Pers. Mgr., 

Northeastern Reg. 
45 Wall Street 
New York, 5, New York 
HAnover 2-1811 

Mr. R. C. Mercer, Pers. Mgr., 
Cent. & Southeastern Reg. 

RCA Cherry Hill, Bldg. 204-1 

Camden, 8, New Jersey 

WOodlawn 3-8000, 
Ext. PY 5444 



Mr. R. W. Stephens, Pers. Mgr., 

Western Reg. 
11819 W. Olympic Blvd. 
Los Angeles, 64, Calif. 
BRadshaw 2-8842 

Mr. M. G. Young, Pers. Mgr., 

Fed. Gov't Sales 
1725 K Street, N.W. 
Washington, 6, D.C. 
FEderal 7-8500 





The Most Trusted Name in Electronics 



RADIO CORPORATION OF AMERICA 



1961 



COMPUTERS and AUTOMATION for January, 1961 



23 




Whatever your immediate or long- 
range computer requirements, Bryant 
is equipped to provide "right now" 
response to your needs for prompt 
delivery of custom-designed memory 
drums, standard storage units, read/ 
record heads, and other precision 
memory system components. 

Remember— Bryant Magnetic Mem- 
ory Drums offer these special 
features: 

© Time-proven reliability 

® Super-precise ball bearing 
suspension 

© Dynamic runout less than .0001''' 

o Dynamically balanced at operating 
speed 

• Precision integral-drive 
induction. motors 

• Exclusive tapered drum design 

For more detailed information, or if 
you'd like to discuss your particular 
storage drum application problems, 
contact your Bryant Representative, 
or write direct. 




GENERAL MEMORY 

Capacity— 20,000 to 2,500,000 bits @ 
130 bits per inch . . . Tracks— 40 to 
. Speed— 600 to 24,000 rpm . . . 
5" dia. x 2" long to 10" dia. x 19" 
long . . . Access time— As low as 
2.5 ms (one head per track) . . . 
Aerodynamic heads optional. 




MASS DRUM MEMORY 

Capacity— Up to 6,210,500 bits with 
fixed heads— 25,000,000 bits with 
movable heads . . . Tracks— Up to 825 
Speed— 900, 1800 or 3600 rpm . . . 
Size— 18.5" dia. x up to 34" long ... 
Access time— As low as 16.6 ms 
(one head per track). 



BUFFER APPLICATIONS 

Capacity-Up to 225,000 bits . . . Tracks- 

Upto 15Q . . . Speed— Up to 60,000 rpm ... . 

Size-3" to 5" dia. x 1" to 8" long . . . 

Access time— As low as 0.25 ms 

(4 heads per track @ 60,000 rpm). 





AIRBORNE SYSTEMS 

Capacity— Up to 250,000 bits. . . 
Tracks— Up to 150 . . . Speed— Up to 
18,000 rpm . . . Size— As small as 6" 
dia. x 6" long . . . Weight— As light as 
7 lbs . . . Access time— As low as 
3.3 ms (one head per track). Designed 
to meet MIL-E-5400. 



SPECIAL PURPOSE MEMORIES 

Analog recording . . . Multispeed 

operation . . . Speed— As low as 

2.5 rpm . . . Aerodynamic heads 

for high density, high frequency 

recording . . . Fiux-sensitive heads 

for low-speed playback ... Air 

bearing drums . . . Magnetic 

Disc Files for mass storage 

up to 600,000,000 bits. 
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COMPUTER PRODUCTS 

852 LADD ROAD o WALLED LAKE, MICHIGAN . MArket 4-4571 



A DIVISION OF 



EX-CELL-0 CORPORATION 

EX-CELL-O FOR PRECISION 
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